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Distribution To NASA Installations

Following is a list of individuals who control the distribution of the NASA Pocket istics at their

NASA lr ions. Fequests for additional

copies should be made through the controlling office shown below.

NASA Headguarters
Dr. Roger D. Launius
NASA History Office, Code ICH

Ames Research Center
Ms. Lynda L. Haines, MS 200-1A
Stattf Assistant to the Deputy Director

Dryden Flight Research Center
Mr. Dennis Ragsdale
Research Librarian, MS D2-149

Goddard Institute For Space Studies
Lr. James E. Hansen
Division Chief, Cade 340

Goddard Space Flight Center
Ms. Cindi Zaklan
Code 200

Jet Propulsion Laboratory
Mr. Robert Macmillin
Mail Stop 186-120

Johnson Space Center
Ms. Rebecca Humbird
Printing Management Branch, Code JM8

JSC White Sands Test Facility
Mr. Richard Colonna, Manager
Code RA

Kennedy Space Center and KSC/WLOD
Mr. Hugh W. Harris
Public Aftairs Qffice

KSC VLS Resident Otfice
(Vandenberg AFEB)
Mr. Roylan Damwyk

Langley Ressarch Center
Ms. Margaret W. Hunt
Mail Stop 154

Lewis Research Center
Ms. Linda Dukes-Campbell, Chief
Office of Community and Media Fslations

Marshall Space Flight Center
Ms. Amanda Wilsan, CN22
Management Operations Otfice

Michoud Assembly Facility
Mr. John K. White, Manager

NASA Management Office - JPL
Mr. Kurt L. Lindstrom, Manager

John C. Stennis Space Center
Ms. Myron L. Webb, PAOO
Director of Public Affairs

Slidell Computer Complex
Mr. Bob Bradford, Manager

‘Wallops Flight Facility
Mr. Joseph McGoogan, Director
Management and Operations
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Superintendent of Documents Order Form
Order Processing Code:

* 7670

Charge your orde. | =3
it's easy! ,I.Nl«.l R
Fax your orders (202) 512-2250

Phone your orders (202) 512-1800

0 YES, send me copies of NASA Pocket Statistics, 033-000-01150-4 for %4.25 each (#5.31 foreign).

The total cost of my order is $

Company or personal name (Please type or print)

Additional address/attention line

Street address

City, State, Zip code

Daytime phone including area code

Purchase order number {optional)

. Price includes regular shipping and handling and is subject to change.

Check method of payment:
( Check payable to Superintendent of Documents

QGPO Deposit Account [ [ T 1 T T 1-[]

QOVISA QO MasterCard

HEEEREEEEREENEEEEEEE
[ T 1 Jtexpiration cate)  Thank you for your order!

Authorizing signature 495

Mail to: Superintendent of Documents
P.O. Box 371954, Pittsburgh, PA 162507954

Important: Please be sure to include this completed order form with your remittance.
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NASA Organization Chart
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Excerpts From The National Aeronautics And Space Act Of 1958, As Amended

AN ACT To provide for research into problems of flight within and outside the
Earth's atmosphers, and for other purposes.

Deciaration Of Policy And Purpose
Sec. 102 (8) The Congress hersby deciares that it is the policy of the United

States that activities in space should be devoted to peaceful
purposes for the benefit of all mankind.

®) The Congress declares that the general welfare and security of
the Unitad States require that adequate provision be made for

declares that such activities shall be the reaponsibility of, and
o:l_voﬁinuag a civilian agency exercising controt over
ttical and space activities sponsored by the United
States, ¢ 9253%83128223513-&!&
with the c of weapons sy military
29 %Q?ci&@.ﬂa?ﬁcﬂ%&cggna
y to make effective p for the
defense of the c_aawgo-::&_wassavoi!io_!&
shall be directed by, the Department of Dafense; and that
determination as to which such agency has responsibikty for
and direction of any such activity shall be made by the
Prasident in conformity with section 201(e).

{©) The Congress declares that the general welfare of the United
States requires that the National Aeronautics and Space
Administration (as established by title Il of this act) seek and

10 the maxi oxtent possibie the fullest
833!06__503580

()] ﬁtél&iglagggg

d 30 a8 to b ly to one or more of
4‘8!!!6&%”
(1) The of human oo of the Earth and of

@

3

3]

®)

(O]

253_.:!5 the atmoszphere and space;

The improvement of the usefuiness, performance, spesd,
safety, and efficiency of asronautical and space vehicles;
The devel and ion of vehicles capable of
gs_iﬁg éu:‘:p!.ﬂ!.@n and living
organisis through space;

The establishment of iong-range stucies of the potential

benefits to be gained from, the opportunities for, and the
problemas involved in the utilization of asronautical and
space activities for peacetul and scientific purposes;

The preservation of the role of the United States as a leader
in asronautical and space science and technology and in
the application thereof to the conduct of peaceful activities
within and outside the atmosphere;

The making available to agencies directly concemed with
national defonse of discoveries that have military value or
significance, and the furnishing by such agencies, to the
civilian agency established to direct and control nonmilitary
asronautical and space activities, of information as to
discoveries which have value or significance to that agency;

A-4
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NASA Installations

Goddard Space
Flight Center

Ames Research Greenbeit, MD
Center
Wallops Flight
Moftett Fisld, CA Facility
Dryden Flight Research Wallops Island, VA
Center
Edwanis AFB, CA NASA

Headquarters
Washington, DC

Langley
Research Center

Jet Propulsion Hampton, VA
Laboratory
Pasadens, CA ._o._:OOMh.Mu-oo Kennedy
X Space nw..:!
White Sands Test
Facillty Center Marshall Space
Las Cruces, NM Mississippi Flight Center
Huntsville, AL
Michoud Assembly
Facility
New Orleans, LA
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NASA Installations

GODDARD SPACE FLIGHT CENTER
Gresnbeit, MD 20771

dﬁgaln%:nug,oc% multitalented spacefight team -
project managers and support personnel -

i_.__n._ s axtending the horizons of human knowledge not only about the solar

system and the universe but also about our Earth and its environment.

The Gioddard mission is being accomplished through scientific reseerch contered
in six space and Earth aclence laboratories and in the management,
development and openation of several near-Earth space systems.

After being launched into space, satellites fall under the 24-hour-a-day
surveillance of a worldwide ground and spacebome communications network,
the nerve center of which is located at Goddard. One of the key siements of that
network is the Tracking and Data Reiay Satellite System (TDRSS) with its
orbiting Tracking and Data Relay Satsllite and associated ground tracking
stations.

Goddard's tracking responsibifity extends to its Wallops Flight Facility. Wallops
prepares, assembles, launches, and tracks satellites and suborbital space
wehicles and manages the National Scientific Balloon Facility in Palestine, Texas,

JET PROPULSION LABORATORY
'Pasadena, CA 91109

NASA's Jet Proputsion Laboratory (JPL) is a government-owned facility staffed
by the California Institute of Technology. JPL operates under a NASA contract
wdministered by the NASA Pasadena Office. in addition to the Pasadena site,
JPL operates the Desp Space Communications Complex, a station of the
worldwide Deep Space Network (DSN).

._.:.Fwo-gt-:c-e&_ %ggggg
scientific missions — ange and
data r %i%gasigi

?Eﬂsgggﬁﬁgag-ﬁs .ao.cn.:cooal!u

LYNDON B. JOHNSON SPACE CENTER
Houston, TX 77058

Johnson Space Center was established in September 1961 as NASA's primary
center for design, development and testing of sp and Y
for manned flight; s o_nnao:!&ﬁl _:QQ 18; planning and

manned missions; and 503&6&9.6:02.3!5
scientific experi :ﬁ:unm.ionnuo!.nuvwnna_ozw

h has program 1t responsibifity for the Space Shuttie program,
the nation's current manned 8| vwooaozvqoo-n:_, Johngon also has a major

ponsibility for the d of the Space Station, a permanently manned,
‘Earth-orbiting facility to be constructed in space and operable within a decade.
The center will be responsible for the interfaces between the Space Station and
the Space Shuttie.

JOHN F, KENNEDY SPACE CENTER
Ksnnedy Space Center, FL 32899

Kennedy Space Center (KSC) was created in the early 1960's (0 serve as the
launch site for the Apollo lunar landing missions. After the Apolio program ended
in 1972, Kennedy's Complex 39 was used for the launch of the Skylab
spacecraft, and later, the Apoflo spacecraft for the Apollo Soyuz Test Project.

A8
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NASA Installations

MARSHALL SPACE FLIGHT CENTER
Marshall Space Flight Canter, AL 35812

George C. !l!.lmvso.u_.ﬂaﬂoa!?wﬂgtﬂa::ags‘ 1960,
by the transter 1o NASA of b 98 and p g part of the U.S,
Ammy Ballistic Missde Agency. gfggs_aﬁigﬂ_
General of the Army George C. Marshall, it was officially dedk by F

MICHOUD ASSEMBLY FACILITY
New Orisans, LA 70189

iggagﬂs‘ggmg_ 3.!3.9-

engineering, eng g design,

ii?wggig Eﬂi_ wvooo_u_.n...no%

Dwight D. Eisenhower on September 8, 1960.

Ba 0 , scientific and engineering

iiacn._ P ,o:n..o.oﬁu iving scientific i
l&ip&gﬂggsgggiggg

__13838:5»;58_«%& in space, the center is working on marny
projocts. had & 1t role in the d p of the Space
Shuttie. !EE!B-QS!‘. %Sno&!:l.!__.g%:ﬂa
hydrogen and liquid oxygen for those engines, and the solid rocket boosters
that assist in lifting the Shuttie orbiter from the launch pad.

The center aiso piays a key role in the development of payloads to be flown
aboard the Shuttie. One such payload is Spacelab, i reusable, modular
scientific reseerch facility carried in the Stwittle's cargo bay.

Marsh: -_oor i tothe i i yof ! Svmou
which, in a gravity-free environment, u.d:...ga provids 800:5

gaiivasémlsga?%sni?gg&Sa
space-unique materials. Exciting new g have

overail o t control of the facility.

JOHN C, STENNIS SPACE CENTER

Stennis Space Center, MS 39520

and related

The Jahn C. Stennis Space Center (SSC) has grown into NASA's premier center
for testing large rocket propulsion systems for the Space Shuttle and future
generation space vehicles. Paﬂao:p! 3.33!7.%_3
scientific ity actively engaged in ® pr

invotving = v-noco-n:clx;hm!s

The main mission of SSC is support the development testing of large propulsion
systerms for the Space Shuttle, Advanced Launch System, and the Advanced

Solid Rocket Motor programs.

WALLOPS FLIGHT FACILITY
Watiops lslend, VA 23337

Established in 1845, Wallops Flight Facility, a part of the Goddard Space Flight
g!. one of the oldest launch sites in the world. Wallops manages and

siready besn demonstrated in Emvbolnu 8.8« 2995033582
alloya from normally immiscible products, and the growth of near-parfect large
crystas impossible to grow on Earth.

on.I.P The tacility op

NASA's gagiﬂoﬁlﬂl&z‘m&!&?g

isition facilities. A

the F!Siéo
100 rocket launches are
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The Year in Review

nitrogen letroxide and monomethy! hydrazine fusis ruptured a fuel line, causing a

deaign, of the program under a single prime contract with Bosing

leak that sent the spacecralt into a high rate of spin.

NASA Administrator Daniel S. Goldin 8 sedes of key gement changes on Jan.
8, including fve new center directors. Among the new managers named were: Kan Munechika,
Director of Ames Research Center, Ken Szali, Director of Dryden Flight Research Center;
Carolyn Huntoon, Director of Johnson Space Center; gw:ﬁtl OﬁOnU..c.!-G:Ds
Space Flight Center; Michael Mott, iate Doputy A (T NASA
Headquarters (HQ), Charles Kennel, Agsociate Adminis! ._.u.ﬁ_u.:g.ov_go.m!s at
NASA HQ; Wilbur, Trafion, Depuly Associate Administrator for Space Station at NASA HQ; and
Randy Brinidey, Spacs Station Program Manager at Johnson Space Center.

When a powerful 8.6-magnitude earthquake jolted Los Angeles on Jan. 17, Oat Mountain n
the Santa Susana range jumped 14.8 inches and moved north 8.2 inches and west 5.5 inches.
Jet Propulsion Laboratory geophysicist Dr. Andrea Donneltan reported these findings in
February, using data trom the Defense Depariment's Global Positioning System (GPS) of
satelites. NASA collects data from a global network of 45 stations that use GPS date.

n's findings also showed that the town of Filmore in Veniuwra County moved two inches
10 he west during the earthquake.

The HST servicing mission aboard the Space Shutle Endeavour in Dacember 1993 was a
complete success, NASA anncunced on Jan. 13 after severa) weeks of checkout and
cakibration of the Space Telescope.

In what one scientist called "one of the most ies of he
uogo the Compton Gamma Ray Observatory uncovered evidence that gamma-ray bursts
oecur in the far reaches of the universe, bear an imprint of the universe's expansion, and occur
nb.! away that they show relalive Yime-dilation” The re: giﬂgaﬂg_%z
gamma ray bursts are not imited 1o the Milky Way galaxy.

February

g:&:ﬁmﬁ:& February markad Ihe end of the transition lrom the old Space Station
Freedom program 10 a nﬁwm.q_onva.eni_s leaner management team, a ﬂ:n:@«v:nog
and a quicker schedub

c&‘lﬁiggusg’;
The Space Shuttie Diacovery isunched on tme at 7210 am ESTFeb 3. ina a historic mission

hat lbatured the first fight of a Russian aboard & U.S. q«t!‘!:ll
veberan cosmonaut Sergei Krikalev sipnaled the of & Bwae-phy sffort
between the U.S. and Russia,

Astronauts Norman Thagard and Bonnie Dunber were selected as the prime and backup crew..
membors for a three-manth fight aboard the Fussian Space Station Mir in 1996. The two
veteran astronauts began raining in Star Cty, Russia, i February. Thagand's fight to M is
scheduled for Mar. 1996. In Jun. 1995, a crew including Dunbar and two Mir-19 cosmonauts
will be launched aboard the Shuttie Atiants for a trip to Mir. Foliowing joint operations, a crew
swap Wil bring Thagard and his Mir-18 coleagues back 10 Earth, while the Mir-19 cosmonauts
remain aboard the orbiting aboratory.

An industry-led task force issued & ico;ol:on:;w)a%o:«nl!l;
Sgo!.!l

‘The Mars Surveyor program, a sieady, decade-long el 3.5&35:38‘&;!%
spacecraft and a surface lander to the red pianet roughly every two years, began in eanest in
Feb. Martin Marieita Technolopies inc. of Denver was selected 10 build the first spacecraft in
the program, the Mars Giobal Surveyor, scheduled for launch in Nov. 1996

NASA's !!u:lmﬂ!lm-ﬂiﬂﬁs! in Huntsvile, AL, received approval 1o proceed with the

and fighter version of the Space Shuttie External
Tank. ;om.ig-%miiH!xignggi:‘&u and will weigh
8.000 pounds less than the current tank. “The reduced weight can increase Shuttie
performance and the Shuttie's capabiki esggggﬁsls!%w;
Station.
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The Year in Review

May

‘The National Asronautic Association selecied the NASA 1am that planned and axecuted the
December 1993 repair of the Hubble Space Telescope to receive the Robert J. Collier Trophy.
The citaton on the trophy honored the 1Bam “or outstanding leadership, intrepidity, and the:
rerewal of public fwth in America’s space program by the successiul orbital recovery and repair
of the Hubble Space Teescope” The Colller Traphy is widely regarded as one of the most
prastigious aeronaulical awards.

During May, NASA announced findings from Hubbie hat provided compelling svidence for the
sdsience of 8 massive black hoke in the center of the giant slliptical galaxy ME7, located in the
consielation Vigo. Findings from HST observalons of twe supernovas were also relersad,

A Natonal Faciiies Study called lor the development of two new wind lunneis for 1esting future
commercial jet ransports. The tunneis—one subsonic and one ransonic—would provide a
combination of flight condition si

and westing ¢ In the world.

As the cooperative efiorts between the U,S. and Russia ganed momenium In 1994, significant
amounts of space fight hardware began fowing between the two nations. In May, NASA
3hipped the first set of solar array modules lor the internasonal Space Station program. These
moduies were prototypes of light units that were deliverad laler in the year. The advanced
rray, known as e C Solar Array, i Russian angd

Ihat are flight proven with U.S. acvanced solar amay modules bo iIncresse the electrical power
pn the station available 1o users.

NASA Administrator Daniel 5. Goldin announced the Agency’s plans to proceed with an effort
o usa the nearly-completed lacikSes at Yellow Creek in luka, MS, originally designed for use
with the Advanced Solid Rocket Molor, for the manufacture of nozzles for the current Space
Shuttle Redtesigned Sobd Rocket Motor.

One of NASA's most successiul environmental programs, the Landsat satelkte series, returned
o the Agency in 1994. Spun off to prvate industry in the 1980s. Landsat has provided more
than 20 years of dala on the Earihy's land surfaces, with applications in ecological and
agricultural shudies. NASA for ing the Landsat-7 satellie in
May, with launch planned ki 1998. Existing Landsat data have been used 1o refine estimates

of deforestation in the Amazon basin, map geclogical faciors associated with exposure 10 Lyme
dissase, and measws the extent of pssts in California wine-growing regions.

NASA unveiled an Electronic Chart Display (ECD) under development at the Apency’s Ames.
Research Center in CA 1o make fying saler for aeriaé gt who often fly in
dangarous conditions above forest fires. The ECD shows pilots an area’s terrain and obetacies
o a computer and can replace paper charts, pens, and rulers and improve the navigatonal
skilts of the pilot. Scieniiats predict the electronic chart wil increase safety by reducing the
need lor verbal communication between Brefighters and by showing piots termain lo avoid as
well as tha location of other nearby aircraft.

A highly successful NASA workhiorse for 34 years was retired in May 1994. The 118t and
final Scoul lsunch closed the books on flights of NASA's smaliest rocket capable of orbiting
sateliites. The first Scout launch was on July 1, 1960. Since 1976, tha Scout success rae has
been 100 percent.

June

NASA and the Canadian Space Agency reached an agreement in early June that put the
epace cooperation balween the two nations on a lang-term, stable looting. The agreement
provided for expanded conperation in Space Scxence, Microgravity research, Mission to Planet
Earth, and Canada's continualion as a full parther in the international Space Station program.

In June and July, NASA-sponsored researchers recorded for the first time, on video and in
color, hundreds of spectacular red and blue flashes of light that extend upward from electrical
thundersiorms 1o alfludes as high us 60 miles. The unusual lashes occumed over
thundersiorms in the Midwest between Jun. 28 and Jul. 12 during a NASA-sponsored
investigalion into the phenomenon. To capture the images, the scientists used special low-
lightevet carmeras aboard two jet aircraft flown out of Oklahoma City. Some of the ftashes
extend up through the ozone layer into the base of the ionasphere, the region of the upper
atmosphere where auroas occwr. The Nashes were described by researchers as looking like
Fourth of July fireworks and Roman candles with fountains.

NASA and he Russian Space Agency signed two signifcant documents that put U.S. Russian
space cooperation on a firm basis and underpinned Ruasian participation in the internabonal

Space Station program. The first WRS an inl that provides for initial
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The Year in Review

.l-_!xta..gi.!%l§§-3§.ﬂs?§?§:§
a variety of ilevised perspectives, and an appearance at the Whits House by Apalio 11
watronauts Neil Armstrong, Buzz Aldrin, and Michael Collins.

The Spece Station Conrol Board a revisad that provides
significantly more power for the U.S. %Fggggicwg.ﬂ
wssential Space Station systems. The new sequence also produces hardware i

 eficient and cost-effecive manner whiie still maiiain tégww.da!o:!selnvoa:ng

 Avgust

NASA signed an agreement with McDonnell Douglas Asrospace, of Huntinglon Beach, CA, 1o
| reconfigure the Delta Clipper expenmental vehidie for research 10 st new technologies. The
DC-X will be used 10 test lechnologies that could contribute to the larger goal of gaining low-
cost acoess o space. The next fight of the DC-X is scheduled kr the spring of 1996,

HNASA 5ng a tsam of LS. sircralt and engine manufacturers and the Russian aircraft firm,
Tupolev Design Bureau, announced plans 10 use a Aussian Ti—144 supsrsonic transport for
conducting fight research on high-speed enabling technologies. As part of NASA's High-
Speed Resaarch program, the U.S. industry team—Boeing, McDonnell Dougias, Rockwell
international, General Electric, and Pratt & Whitney—signed a contract to work with Tupole to
modfy U«cl_tsgv«al:‘ae!ﬂ_ needs and 1o conduct up 1o 35 fight tests.
Because of its size, and availability, the Tu—144 is an effective and
wconomical flying testbed, and the fights wil provide unique aerodynamic, structural, and
data on ger aircrafl.

Dr. Eugene one of the of the comet that struck Jupiter in July 1994,
was named o chak a commitiee that wik develop a plan K identily all comets and asteroids
_that may threaten Earth The committee was formed after a Congpessional directive to identify
all objects larger than one-halt mile in diametsr with irajectories that cross e orbit of the
Earth.

On Aug. 1B, launch of the Shuttie Discovery for the second Space Radar Laboratory mission
was aborted 1 8 seconds before Il due 1 a problem in one of the high-pressure axidizer
turbopumps in a main engine. The vehicle was rolled back to the Viehicle Assembly Building for
repairs and relumed o the launch pad for & late September Right.

NASA compietad ihe third year of a campaign to measure and monitr he orbital debris

predicted engineering models.

Scorpil or GRO J1655-40. Thia y lod 1o further by radio

that not even ight can escape from it
‘September *

NASA and its prime conlbractor on the scope of work, program schedule, cost ceilng, and
amangament by Rscal year and at completion. Hardware thal will alow the Space Shuttie
Kaliningmd, naar Moscow, to the Rockwell Aerospace facility in CA. The docking adapior

Space Cenier. It wit be instalied in Atlantis early next year.

The taser ranging equipment acquired more than 40 hours of kigh quality data.

orbital laboralory's scientific by i ing early

emnviionment. Data collectod by the Haystack Orbital Debris Radar provided good news ki the
Space Station—at low aftitudes (250400 miles) the measured debris populalion was below

Dx. John E. was named Admis for a new offios of Space Access
and Technology st NASA Hesdquariers. The new office was creeted through 3 menger of the
Oifice of Adk d Concepts and gy and the Office of Space Systams Development,

An insirumant aboard NASA's Compion Gamma Ray Obeervatory “diacoversd” an unusually
bright X-ray source—one of the brightest in the sky. The new source was named X-ray Nova

that

showed ojections of matter at velociies ciase 10 he speed of KHL X-ray novae are thought 1o
te caused by maner spiling from a normal star onio a biack hole—a colapsed star 50 denss

NASA and Bosing announced apreement on the key elements of the prime contract lor the:
International Space Station. The agreement established, for the first time, & joint pasiton by

fee
to

‘dock with the Russian Mir Space Station was shipped from the Energia Praduction facility in

rmated 10 the docking base and external airlock in the Shuite payload bay. In November, after
intagraied checkouls wers compiete, the entire docking systern was delivernd 1o the Kennedy

A new technique bor remote sensing lew aboard the Shuttle Discovery during the STS-64
mission. By firing a powerful taser down h7ough the Earth’s atmosphene and measuring the
portion of laser energy refected back to the Shuttie, scientists ware able to cbserve couds
invisible o conventional weather satelites and io study the sructure of a powertul typhoon.

The Space Staton's assembly plan was refined and updaled in moc..!&!a!:-:ou-i

The
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The Year in Review

November

For the first Sme, an orbibng astrophysics sateilite was put o the “hands” of an artifical
inweligence (Al) computer program that operates the spacecralt without peopie at the conols
during overnight shifts, reducing operating costs. NASA's Extreme Ulraviolet Explorer (EUVE),
operated by the University of Califlornia, Berkeley's Center for Extremne Uliraviolet Asrophysics,
usas a suile of Al soltware called E-tools that allow the EUVE scientific operations center 10 be
unstafled for extended penods of tme. During the 14-hour autonomous operation periods, the
| Al-based software conducts health and safety lests on EUVE's scientific instruments aboard
the satehits.

NASA's Wind spacecraft successhully rocketed into orbit aboard a Della ) expendable launch
vehicte from Cape Canaveral Air Forge Station, FL, on Nov. 1. The Wind spacectaft will
measure the basic properties of the solar wing as it interacts with the Earth's magnetc field
and atmosphere. The main scienbfic goal of the Mission is o measure the Mass.

In preparation for future joint activities aboard Mir, NASA announced in November that
astronauts John E. Blaha and Shannon W. Lucid would be traveding to Russia in 1995 for
raining at Star City. These assi conbnue the three-ph U.S.-Aussian program for
cooperaton i space.

Constuction crews put finishing touches on a $115 million restoration of a unique NASA wind
wnnel that began operating nearly 50 years ago. Built in 1946, the 12-loot Pressure Wind
Tunnel at Ames Research Center has tested models of most commercial U.S. aircralt in service
aver the past half century, including the Boeing 737, 757, and 767; Lockheed L-1011; and
McDonned Douglas DC-9 and DC-10. The new wind tunnel replaces the original, which
suftered gradual deterioration of its pressure shell due 1o excessive use.

The chiel executive officers of the nation’s 28 largest aerospace contractors teamed up with
NASA and the U.S. Department of Education in an ambitious plan to improve the nabon's

and energy of the solar wind that somehow is transserred Nl the space i around

On 15, the 28 CEOs, NASA Administrator Daniel 5. Goldin, and U.S.

the Earth.

NASA's Office of Mission to Planet Earth completed a series of Space Shuttle Rights L

Dep: of E Deputy ing Kunin signed an agreement 1o help
improve students’ performance in science and mathemalics, increase public scientific liweracy,

promote a strong teacher worklorce, and help prepare an adequate pipeline of scientific and

to studying the Earth's amasphere and its relation to the Sun, Designated the ATLAS series,
hese tights in 1992, 1993, and 1994 provided scientists with three snapshois of the Sun and
the chemistry of the Earth's atmosphere, focusing on ozone depleton. During the ATLAS-3
fight from Nov. 3-14, scienlists were able 1o peer inside the ebbing Antarcic ozone hote and
“see” the lower concentrations of ozone and higher levels of ozone-depleting chemicals. The
data also clearly dil i between h duced ozone depletion and that caused by
abmaospheric dynamics.

The Ulysses spacecralt—the first probe to explore the Sun's emvironment at high lalitudes-—
completed the first phase of its primary mission when it completed its pass over the Sun's
southern pole on Now 5. The spacecraft will begin its lraverse of the Sun's northern pole
beginning June 19, 1995. Ulysses mission scientists have found that in the solar polar regions,
the solar wind was flowing at a very high velocity of about 750 kiomelers per second {about
two million miles per hout), nearly double the speed at which ihe solar wand is known to Aow at
lower lattudes. Scienbists also report finding no clear evidence yet ol the Sun’s magnetic pole
ar the distance of Ulysses, and that cosmic ray intensity in this high latitude regron increased,
but not nearly to the extent predicted.

technical p neluding Groups.

Major General Jeremiah W, Pearson (Ret.), USMC, announced his resignation as the
Associate Administrator for Ihe Office of Space Flight Dr. Wayne Litties, Jormer NASA Chiel
Engineer al HO and former deputy direcior of the Marshall Space Flight Center, was named s
the new effective in

in late Novernber, the U.S. and Ukraine signed an agreement that provides the framework for
Civil COOPEration i Space projects. The agr cites polential in areas such as
remote sensing for Earth sciences, and ina, ife and bi

S0ENCAs. MICrogravity Sciences, space research and technology, and space sciences. Also,
HNASA and the Paton Welding Institute in Kiev. Ukraine, signed a $36,000 definiion phase
contract I develop a plan kw fying a space wekiing oot aboard the Space Shuttle in 1987,

On Now, 30, Contingntal Airlines became the lirst commercial carmier to use the new certhed
wind shear detection system in passenger service. The airborne detection sysiem provides the
cockpit crew nosfication of up 1o 90 seconds in advance of wind shear activity—a hazardous
weather condition that has been biamed for the loss of hundreds of lives in airplans crashes.
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Summary of USA Payloads
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Shuttle Approach and Landing Tests

Flight FightDate | Weight (kg) Description of Flight

Captive nent | Feb 18, 1977 | 64,7170 Unmanned inert Orbiter (Enterprise) mated to Shultle Carrier Aircraft (SCA) o evaluate low speed performance and handling qualities of Orbiter/SCA

Flight 1 ination. SCA Crew: Fitzhugh L. Futton, Jr., Thomas C. McMurtry, Vic Horton, and Skip Guidey. Flight Tume: 2 hours 10 minutes.

Captive lnert | Fab 22,1977 | 64.717.0 Unmanned inert Orbiter (Emterprisa) mated to SCA 1o demonstrate fiuter free envelope. SCA Crew: Fiizhugh L. Fulton, Jr., Thomas C. McMurtry,

Fight 2 Vic Horton, and Skip Guidry. Fight Time: 3 howrs 15 mimdes.

Captiva et | Feb25, 1977 | 647170 | Unmanned inert Orbiter (Emerprise) mated 1o SCA 1o complete flutter and stablity tasting. SCA Crew: Fitzhugh L. Futon, Jr., Thomas C. McMurtry,

Fight 3 Vic Horton, and Skip Guidry. Flight Time: 2 hours 30 minutes.

Captive inert | Feb 28, 1977 | 64,7170 Unmanned inert Orbiter (Emerprise) mated 1o SCA to evaluate configuration variables. SCA Crew: Fizhugh L. Fulton, Jr., Thomas C. McMurtry, Vic

Fight 4 Horton, and Skip Guidry. Flight Time: 2 hours 11 minutes.

Captive inert | Mar2,1977 | 65,1420 Unmanned inert Orbiter (Enterpriss) mated 1o SCA to evakate and SCA Crew: Fitzhugh L Fulton, Jr., A. J. Roy,

Fiight 5 Vic Honon, and Skip Guidry. Flight Time: 1 hour 40 minutes.

Captive Active | Jun 18,1977 | 68,4623 First manned captive active flight with Fred W. Haise, Jr. and C. Gordon Fullerton, Jr. Manned active Orbiter (Enterprise) mated to SCA for initial

Flight 1A performance checks of Orbiter Flight Control Sysiem. SCA Crew: Fizbugh L. Fulton, Jr., Thomas C. Mchurtry, Vic Horton, and Skip Guidry. Flight
Time: 55 minutes.

Captive Active | Jun 28,1977 | 68,4623 gﬂ!tcu&ﬁ:ﬁ;i&lﬁ?m:ﬂa!&bi:.ﬂfgg. Orbiter (Entarprise) mated to SCA 10 verily conditions in

Fight 1 proparation for free fight. SCA Crew: Fitzhugh L Fulton, Jr. and s C. McMurtry. Flight Time: 1 hows 3 minutes.

Cagtive Active | i 26, 1077 | 684623 | Manned captive active flight with Fred W. Haise, Jr. and C. Gordon Fullerion, Jr. Manned active Orbiter (Enterprise) mated to SCA to verity conditions in

 Fight 3 praparation for free fight. SCA Grew: L Fullon, Jr. and Thomas C. McMurlry. Fight Time: 50 minutes.

Froa Figit1 | Aug 12,1977 | 63.009.6 | First manned froe fight with Fred W, Haise, Jr. and C_ Gordon Fublrton, Jr. Manned Orbiter (Eterrisa) with taloone on, released from SCA to veriy
handling qualities of Orbiter. SCA Crew: Fitzhugh L Fulton, Jr. and Thomas C. McMurtry. Fight Tme: 53 minutes 51 seconds.

FreaFigit2 | Sep 13,1877 | 680396 | Manned fres fight wih Joe H. Engle and Richard H. Truly. Manned Orbiter (Enterprise) relaased from SCA to verdly chamcterisiics of Orbiler. SCA
Crew: Fitzhugh L Fulton, Jr_and Thomas C. McMurtry. Fiight Time: 54 minules 55 saconds

FreeFigt3 | Sep23,1977| 83,4024 | Manned free fight wih Fred W. Haise, Jr_ and C. Gordon Fulerton, Jr. Manned Orbiber (Erkerxisa) released from SCA to avaluate Orbiter handting

istics, SCA Crew: Fizhugh L Fulton, Jr. and Thomas C. McMurtry. Fiight Time: 51 minutes 12 seconds.

Free Fight 4 Oct 12,1977 | 688175 Manned free fight with Joe H. Engle and Richard H. Truly. Manned Orbiter (Enterprise) with tadlcone off and three simulated engine balls installed,
| releasad from SCA to evaluate Orbiter handiing chamctaristics. SCA Crew: Fitzhugh L. Fullon, Jr. and Thomas C. McMurry. Flight Time: 1 how 7
| _minutes 48 seconds.

Free Figt5 | Oct 28,1077 | 68,8252 | Manned free fight with Frod W, Haise, Jr. and C. Gordon Fulerton, Jr. Manned Orbiker (Enterpriss) with tacone of, released from SCA lo evakuate
performance of lnding gear on paved runway. SCA Crew: Fitzhgh L. Fullon, Jr. and Thomas C. McMurtry. Fiight Time: 54 minutes 42 seconds.
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NASA Astronauts

Total Total

Name Service Mission Position FiightTime EVA  Flight Time | Name Service Mission Postion FlightTime EVA  Flight Time
(hemin) (he:min) (h:min:sec)
[Acton, Loren W., PhD Cwv STS51F  PS 190:45:26 190:45:26 |Blaha, John E., Col USAF  §TS-29 PR 119:38:52 789:20:37
[Adamson, James C. L1.Col  USA §TS-28 MS 121:00:08 334.22:35 57533 PR 120:06:46
STS43 MS 2132221 BTS43 Cdv 202227
| Akers, Thomas D, Mej USAF  STS41 MS 98:10:03 B71:26:16 57558 Cdr 336:12:32
STS49 MS 2131738 16114 Biuford, Guion S., Cal USAF  S5TS8 MS 145:08:43 688:06:38
STS-61 M5 2695835 1325 STS61A  MS 168:44:51
Aldrin, Edwin E., Jr., Col, USAF Rat Gemini12 P} 943431 0637  289:53:08 57539 MS 199:23:17
Apolio 11 LMP 1061835 0215 S§TS53 MS 175:19:47
Allon, Androw M., Maj. USAF  STS48 P 191:16:07 526:32:48 | Bobln, Karol J., Cot USAF  STS§ P 12023:42 386:03:43
STS-82 P 335:16:41 STS61D  Car 167:55:23
Allen, Joseph P. PhD Civ STS5 NS 1221428 313:50.22 STSS1  Cdr B7:44:38
STS-61A  MS 191:4456 1214 Bolden, Charles F,, Col USMC  STS61-C PR 146:03:51 680:30:23
Al-Saud, Salman Ci STS51G PS 169:38:52 169:38:52 STS-31 P 121:16:06
Anders, Wiiam A, B.Gen. USAF  Apollo8  LMP 1470042 206:00:01 STS45 Car 214:10:24
Agt, Jarome PhD Civ STS-37 MS 1433245 1049 6035238 5TS-60 Car 198:00:02
STS47 MS 190:30:23 Bondas, Roberta L., PhD Cw 5TS42 PS 193:15:43 193:15:43
5TS-59 MS 265:40:30 [Borman, Frank, Col, USAF Ret Gemini 7 Cdr 330:36:01 4773613
Armetrong, Ned Cwv Gemini8  Cdr 10:4128 206:00:01 Apollo 8 Car 147:00:42
Apolo 11 Cdr 195:1835 %0232 Bowersox, Kenneth 0., L1, Cdr.USN STS-50 PR 331:30:04 591:2829
Bagian, James P. MD Civ STS-20 MS 1193852 337:54:08 87561 P 250:58:35
STS40 MS 2181514 Brand, Vance D, Cwv Apolo SoyuzCMP 217:2823 746:03:51
Badoor, Elon 3., MD Cw STS-34 MS 119:39:20 451:00:24 5785 Cdr 122:1426
ST5-60 MS 331:3004 STS418  Cdr 191:15:56
[Bakar, Michael A. Capt UsN 5S4 P 2132227 72004:48 §TS-35 Cor 215:05:07
8T5-52 Pt 236:56:13 iBrandenstein, Daniet C., CaptlISN 57548 PR 145:08:43 709:05:50
5TS5-68 Cdr  269:46:08 STS61G  Cdr 169:38:52
Bartoe, John-David F., PhD  Cw STS61F PS 190:45:26 190:45:26 §TS-32 Cdr 2610037
Baudry, Patrick, Lt. Col, FAF STS61G  PS 160:38:52 169:38:52 STS49 Cdr 2131738
Bean, Alan F., Capt USNRat Apallo12 LMP 2443624 0745 16664731 |
Skylb3  Cdr 14181100 0245
*Luner Surtace EVA = Suborbital Fhght
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NASA Astronauts
Total Total
Name Service Mission Poshion FiightTime EVA  Flight Time { Name Service Mission Position FightTime EVA  Fiight Time
(U, (he:min) (hr:min:sec) (hr:min) )
jCulbertson, Frank L, Capt. USN STS-38 P 117:54:27 354:05:38 |Gaffney, F. Drew Dr. Cw STS-40 PS 218:18:14 218:15:14
ST8-51 Cdr  206:11:1 (Gardner, Dale A, USN  STS38 MS 145:08:43 336:53:30
jCunningham, Waier Cv  Apolo7  LMP 26009103 260:09:00 STSS1A  MS 1014456 1214
IDevis, N. Jan, PO Cv  STS47 NS 190:023 389:39:45 |Gardner, Guy S., L1, Cal, USAF STS-27 Pt 105:06:37 320:10:44
STS60  MS  199:0922 S1S35 P 21520607
[Dokscas, Lawrence J, PhD  Civ STS80  PS 3313004 331:30:04 [Gam, E. ). “Jake® Cv  STS8ID PS 1675523 167:55:23
[Dutty, Brian K., L1, Col, USAF STS45 Pt 2141024 45:55:18 , Marc, PhD Cv  BT541G6 PS 197:23:33 1972333
STS-67 Pt 230:44:54 iott, Owen K., PhD Cw Skylab3 PR 1416:11:09 13:44 1663:58:33
Duke, Charles M., B. Gen, USAF  Apolo16  LMP 2655105 '20:04 2655105 STS9 MS 247:47:24
Dunber, Bonnie ., PhD Cv STS61A M5 1684451 761:17:32|Gardner, Dale A, USN  STS8 MS  14508:43 336:53:39
STS-3 MS 261:00:37 STS51A  MS 191:44:56 12:14
STS-50 MS 131:90:04 Gardner, Guy S., L1. Col, USAF  STS-27 P 105:05:37 320:10:44
Dumance, Samuei T, PhD  Civ STS35  PS 2150507 215:05:07 STS35 P 215:05:07
Eisele, Don F., Col. USAF RetApolo7  CMP 2600903 260:09:03 [Gam, E. ). “Jaka® Cv SIS0 PS 167:55:23 167:56:23
England, Athony W, PhD Civ STSSIF  MS 1904526 190:45:26 |Gameau, Marc, PhD Cv  STS41G PS 197233 197:2333
[Enghe, Joo H., Col USAF  STS2 Cdr 54312 2443054 [Gariott, Owen K., PhD Cv  Skiaba Px 1416:11:08 1344 18535833
STS6N  Car 1701742 STS9 3 24747:24
Ronald R, Capt USNRet Apolo17 CMP 2015159 0106 3015159 [Oemer,CharesD,L1.Col USA  STS38  MS 117:54:27 781:38:59
John M. Col USAF  STS7 MS 1462350 3180251 5T548  MS 12827
STS61G NS 160852 STS82  MS 335:16:41
Fettman, Matin J., Dr. oy SIS PS 3361232 336:1222 |Gbeon, Edwam G, PHD  Cw Skylh4 PR 20160148 1520 20180118
, Anca L, MO cw STSE1A  MS 19144358 191:44:56 |Gibson, Robert L., Cdr. USN  STS418  Pr 191:15:56 6325546
, Wikiam F., MD Civ STSBIl  MS  170:17:42 1151 170:47:42 STS61C  Cdr 146:03:51
‘oale, C. Michael, PhD Civ STS45  MS  214:1024 436:18:40 STS27  Cdr 1050537
STS56  MS 2020816 §TS47  Cor 190:30:23
rimout, Dirk D., PhO v STS45 PSS 214:1024 2141024 |Gonn, Jobn K., JrCol  USMCRat Friendship 7 Cdr 45523 45523
ullerion, C. Gordon, Col.~ USAF~ STS8 PR 1920446 382:50:12 Linda M. PhD Cw STS37  MS 1433245 4132215
STSEIF  Cdr  190:45:28 §T866  PC 260:490
rrer, Reinhard, PhO " STS61A PS 1684451 1664451 Richard F., J, Capt. USNRat Gamini 11 PR 711708 0157 315503
Apolo12  CMP 2443624
*Luner Surface EVA * Suborbital Flight
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NASA Astronauts
Totsl Yotal
Name Service Mission Poskion Fiight Time EVA Fight Time | Name Service Mission Position Flight Time  EVA  Fiigitt Time
(hr:min) {br:min}
Karwin, Josaph P., Capt USN Rat  Skylab 2 PR 8T2:49:48 0330 672:49:49| Malerba, Franco, PhD Civ STS46 Ps 191:16:07 101:18:07
Krikaiev, Sergei Cis STS60 MS 19909:22 199:09:02| Mattingly, Thomas K., Capt USN Apolo 16 CMP 2655105 01224  508:33:59|
Loe, Mark C. Maj USAF  STS-30 MS 96:56:28 550:16:9 STS4 Cdr 169:00:31
STS47 MS 190:30:23 STS51C Cdr 133323
STS-64 MS 262:49:57 McArthur, Wiliam, Jr., L1Col  USA STSS8 MS 336:12:32 336:12:.32
L eetzma, David C., Cdr USN STS41G  MS 1972323 0329 5323405 | McAulite, S. Christa Cw STS-51L PS NA NA
5TS-28 MS 1210008 McBride, Jon A., Cde USN STSHG P 197:23:33 W23
5TS-45 MS 214:10:24 McGandiess, Bruce, Capt ~ USN STS41-8 MS 191:15:55 137 1911556
Lenow, Wilkam 8., PhD Civ STSS MS 122:14:26 122:14:28 | McCulley, Michael, Cdr USN STS-34 Pt 1939220 11938:20
Lichtenberg, Bryon K.,PRD  Civ STS9 [ 24TAT24 #61:57:48 | McDivitt, James A, B. Gen  USAF Rat Gemini 4 Cdr 97:56:12 338:57:08
STS45 PS 21410:24 Apolio 8 Cdr 241:00:54
Lind, Don Leske, PhD CIiv STSSIB  MS 188:08:46 168:08:48 | McMonagle, Donald R. Lt.Col. USAF  STS.39 MS 198:23.117 B05:236:38
Linenger, Jerry MD.PhD  USN STS64  MS 2624957 STS-64 PR 1433819
Lounge, John M. Cw STE-511 MS 1701742 482:23:00 |McNair,Ronald E., PhD Civ STS-448 o AR 191:15:55
8§7T5-26 MS a7o0H STSS1L MS NA
STS-35 MS 2150507 Meada, Cad J.,, Col. USAF $TS-38 MS 1175427 Nnezes
Lousma, Jack R, Col USMC  Skyeb3 PR 1416:11:00  10:50  1608:15:55 STS50 MS  331.030:04
S§TS3 Cdr 192:04:48 STS-84 MS 26249557
Lovel, James A, ), Capt  USNRet Gemni? Pt 330:35:01 715:04:55 | Mainick, Brucs E., Cdr UsCG  STS41 MS  98:10:03 31274
Gemini 12 Cdr 84:34:34 STS-48 NS 2131738
Apolic 8 CMP  147:00:42 Merboid, UK, PhD [»Y STS49 PS 2474724 44100:07
Apollo 13 Cdr 14254:41 STS-42 PS  193:15:43
Low, G. David Civ STS-82 MS 26100:37 71407:58 | Messerschmi), Emest, PhD  Civ STS81A PS  168:44:51 16B:44:51
8TS-43 MS 232227 Mitched, Edger D., Capt USNRet Apolo 14 LMP  218:01:58 *08:23 216:01:58
87567 PC 004454 0550 Mohri, Mamary, PhD Civ STS47 PS  190:20:23 190:30:23
Lucid, Shamon W., PHD Cwv STS-51G MS 169:38:52 B38:53:11 | Mullane, Richard M., Col USAF STS41D MS  144:56:04 871:25:10
STS-34 MS 119:39:20 s18-27 MS 1050537
STS43 MS 132227 ST5-36 MS  106:18:22
STS-58 MS 336:12:32 STS-35 MS 2150507
Lunar Surtace EVA = Suborohel Fight
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NASA Astronauts

Total
Name Service Mission Poshion Fiight Time EVA Service Mission Posktion FlightTime EVA  Fight Time
{ha:min:sac) (hr:min) (h
Schara, Walter M., Jr., Capl  USN Ret wiiq PR 213: Cn  STS68 MS 260:48.08 269:48:08
Gemini 6A  Cdr Spring, Sherwood C., L1 Col  USA  STS618 MS  165:0449 1220 18504:49
Apollo 7 Cdr : ., USMC STS-20 MS 1193852 237:38:19
Schiegel, Hans (German)  Civ ST5-55 PS z STS-38 (5] 117:54:27
Schritt, Harison H, PD i Apolo 17 Lwp : Stafiord, Thomas P., Lt Gen USAF Fiet GeminiBA  PY  26:51:24 507:44:00
Schweickart, Russel Cv  Apolod LMP 2410054 0107 241:0054) Gemini8A Cdr  7220:50
Scobee, Francis R. (Dick) ~ USAF Ret STS41C Pr 167:4007 167:40:07| Apollo 10 Cdor  192:03:23
STS6IL  Cdr  NA Apotio Sz Cdr 2172623
Scott, David R., Col USAF Aimt Gemini8 Pt 10:4126 546:54:13 | Srpwart, Robart L, Col USA  STS41B M5 19115556 1147 2890033
el 2o ot STSS1)  MS 074438
Apolo 15 r :1153 1908 y
Sculy-Power, Paul D Cv  STS4IG PS5 1972323 197:33:23 [Sulvan, Katheyn D PRD  Clv %un ﬁ Wy N smEaw
Seddon, M. Ahea, MD Chv STSSID  MS 1675523 122300 SR ME  maroms
e S Swigert, John L., I, Cv  Aplo1d CMP 1425641 tazsust
g 32 262324
Sega, Fonald I, o STSE M im0 etz [ tue . L G Ry M mmm
Shaw, Brewster H,, Col USAF  STSO PR 2474724 5335221 ' STS®  MS 965628
LI B Ao STS42 M5 1831543
§Ts-28 It 00 Th Donald . STS-65 " y
Shepard, Alan B., Jr., R. Adm. USN Ret**Freedom 7 P2t 15:22 2161720 {Mhosmgon, §=>. PrD %za STS13 K.ww ww.wam.m.ﬁ %Mw%
Apollo 14 Cdr 216015 09:23 STS4¢ MS 2131738 745
Shepherd, Wikiam M., Capt  USN  STS27  MS 1050537 440111:53 STS61 MS 2595835 1325
STS41  MS 981008 , Wiliam E, MD Cv  STS8 MS  14508:43 3131729
57852  MS 2363613 STSHIB  MS 1680848
Sheriock NancyJ.Capt.  USA  STSE7  MS  230u454 230:4454 Plorrs J., Lt Cdr USG STSI6 MS  106:1822 654:52:41
Stiver, Loren J., Col USAF  STSS1C Pr 73RN 386:05:38 STS49 MS 2131738 17:42
57531 Cdr 121:16:06 STS-82 MS 335:18:41
STS46  Cdr  181:1807 [Trinth, Eugene H. , PhO, Cw  STS50 PS 3313004 331:30:04
Siayton, Donald K. Maj USAF RETApollo Sopuz CMP 217:28:23 21728 23 Irnay, Richard H., Capt UN ST82 P 54:43:12 199:2156
Smith, Michael J, Cdr USN STSS1L Py NA NA STS8 Cdr 1450843
*Lunar Surface EVA 2 Suborbid Fioht
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Summary of United States Human Space Flight

Mission

GEMINI TITAN

Gemini 3 Grissom, Young
Gemini 4 McDivit, White
Gemini 5 Cooper, Conrad
Gemini A Schirra, Stafford
Gernini 7 wo:i:._.imﬂl
Gamini 8 ;
Gemiri BA mgcﬁm!!
Gomini 10 Youny, Collins
Gemini 11 Convad, Gondon
Gemini 12 Loved, Aldrin

535827 53:55:27

Mission Crew Members Duration Crew Hours | Mission Crew Members Duration  Crew Hours
¢ ) (hr:min:sec) (hr:min:sec) (v

MERCURY REDSTONE (Suborbital) APOLLO SATURN |

Freedom 7 Shepard 1522 1522 | Apollo? Schirra, Eisele, Cunningham 2600003 790:27:09
Bel 7 Grissom 1527 15:37

-2 3059 3059 | APOLLO SATURN YV
MERCURY ATLAS (Orbital) Apollo 8 Borman, Lovel, Anders 14700:42  441:0206
Apolio D McDivitt, Scolt, Schweickart 2410054 7200242
Friendship 7 Glenn 45523 45623 | Apolio 10 Stafford, Young, Ceman 1920323 576:10:00
Aurora 7 Carpenter 456:05 45605 | Apolio 11 E:Eo.m%h_:m: Aidrin 1051835  BB5:5545
Sigma 7 Schera 21391 91311 | Apollo 12 Convad, , Bean 244624 7334912
| Fath7 Cooper 341949  34:949 | Apolio13 Lovel, Swigert, Haiss 1425441 428:44:03

Total Fiights - 4 532428 532428 i 3

452:30 :465:02

TOTAL APOLLO FUGHTS - 11
SKYLAB SATURN IB

672:49:49  2018:29:27
14181108 4248:3327
20161096 6048:03:48

TOTAL GEMINI FLIGHTS - 10

TOTAL SKYLAB FLIGHTS - 3
APOLLO BATURN B
ASTP Statford, Brand, Stayton

4105:02:14  12315:06:42

217:2823 8522500

B-18
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Summary of United States Human Space Flight

ST545 - Atlantis wox.;.gmiﬁa.gi.mﬂt. 214:1024  14B9:1248 | STS-68- Endeavor  Baker, Wikcutt, Jones, Smith, Bursch, Wisoll  260:46:08  1618:36:48

Mission Mission
Mission Crow Members Durstion  Crow Hours | Miesion Crow Members Duration  Crew Hours
(he:min:onc) (hrmincsec) ¢ ) ¢ )
STS40 - Colunbia  Gutierraz, Seddon, Bagian, Jemigen, Gafiney, 218:15:14  1527:44:38 | STS-81-E Cowwy, Akwrs, Hoffman,  250:50:35 %
Hughes-Fulford, O'Connor Thomion, Nicolier
STS-43 - Atlantis Biaha, Baker, Lucid, Low, Adamson 2227 1068:52:15 | STS60.Discovery  Bokden, Reightier, Chang-Diaz, Davis, Segs,  100:00:22 119556,
57548 - Discovery  Creighlon, Reightier, Buchl, Brown, Gemar  128:27. B42:18:15 Krikalev
STS-44 - Atlantis Grogory, Honvicks, Musgrave, Runco, Voss, 1665227  1001:14:42 | STS-62 - Columbin Casper, Allen, Thout, Gemar, vine 335:16:41  1886:12:25
Hennen ST5-50 - Endesvor  Gubierrez, Chillon, Godwin, Apt, Cliford, Jones  268:40:30  1618:57:00
ST5-42 - Discovery maa.mo._n-..o:-xfsr._ hegard, Readdy, Hikmers 1931543 13525001 | STS-65-Colwnbia  Cabarm, Haleel, Hisb, Walz, Chiso, Thomas,  353:5500 24772500
Naito-Mukei

Frimout, Lichianburg STS-84 - Discovery  Richards, Hammond, Linenger, Helme, Meade,  262:40:5 28:50-
STS-49 - Endeavour ﬂ.oin_-a!!as Chiton, Hieb, Melnick, Thout,  213:30:04  1483:03:28 Loe ki
§TS-50 - Coimbia  Richards, Bowersox, Dunbar, Meade, Baker  331:00:04  1980:00:24 Parazynsii ' Tamer ’ 16712
Delucas
STS-46 - Atlantis Shriver, Allen, Hoffman, Chang-Diaz, Nicolier, 191:16:07  1338:52:49
Nins, Malerba TOTAL SHUTTLE FUGHTS - 65 105050 87268:54:57
STS-47 - Endeavour g.m.;_.l.;g. Apt, 903023  1333:32:
ST5-52-Columbia ~ Waeatherbea, Bakey, Shepherd, Jemigan, 236:56; 42
Veach, MacLesn
ST5-53 - Discovery  Walker, Cabana, Biiford, Voss, Cifford 75: 876:38:55
5TS-64 - Endeavowr  Casper, McMonagle, Runco, Harbaugh 43:38: 8:11:35
STS-56 - Discovery  Cameron, Oswaki, Foale, Cockrell, Ochoa 222:082: 24200
STS-65 - Columbia  Nagel, Henricks, Precourt, Rarris, Wadter, 250050 14375054
STS-57 - Endeavow  Grabe, Dufly, Low, Sherock, Wisoft, Voss 2004454  1438:1628
STS51-Discovery  Culbertson, Readdy, Newman, Bursch, Walz  296; 86:41:50
ST5-58-Coumbia  Blaha, Searfoss, Seddon, Lucid, Wol, 061232 2023:2742
McArthur, Fetiman
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Summary of Shuttle Payloads and Experiments

FNght  LaunchDate Landing Date

Crew

|

Payloads and Experiments

Colmbia  KSC
Mission Duration: 169 hrs § mins 31 secs

STS+4 Jun 27,1982 &d4, 1982 Cdr: Thomas K. Mattingly, Il
; DFRF Px:  Henry W. Hartsfield, Jr

Deployable Payloads: None
1. IECM (Induced miﬂmﬁ Contarminasion Monikor)
gai

1.
Drosophila Mekanogaster Growth Experiment
w S!rﬁ!m::«-gsi
c. Swface Tension Experiments
¢ C 0 Expert

#y Expor

Nov 11,1982  Nov 16, 1982
KSC

Cdr: Vance DeVoe Band

o |1

Depicybl Piads
ltelite Business
, focthon ™ —
, AM-D (Tolesat
ot (Te Carsada, Lid/Paylosd
Attached PLB Payloads

1. DFI (Development Fhght Instrument) Palet

a. EIOM (Efacts of of Oxygen with Materinls) | c.
b, ISAL (investigation of STS Atmcepheric | )

g Foot growth of Lemna Minor L. (Duckweed) in

$405; Effect of Diet, Exercise, and Zero Gravity on
Lipoprotein Profiles
4. VPCF (Vapor Phase Compression Freezer)
Special Payload Mission Kits:
Man

LW Suechit Seats (7
STS8 Aprd, 1963 Apr9, 1983  Cdr: Paul ). Weitz Deployable Payloads: None Qutoosusaatav-m.o&-"
Challenger  KSC DFRF PR:  Karol J. Bobko 1. TDRS-AIUS (Tracking and Data Relay Satelite/lnertial 1. CFES (Continuous Flow Electrophoresis System)
MS: Donald H. Peterson Upper Stage} 2. MLR (Monodisperse Latex Reacior)
MS:  Story Musgrave Attached PLE 3. RME (Radiation Monitorng Experiment)
Wission Duration: 120 hws 23 ming 42 secs ,%a.aa Stowage Assembly) NOSL (NightDay Optical of Lightring)
Getaway Special): Special Paylosd Mission Kits:
1. G-005: Asahi Shimban, Japan 1. MinkMADS (Moduler Auxiary Data System)
2GS sk SossCampmm™ 2 W Emakr ooty 1
N

[:X2)
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Summary of Shuttle Payloads and Experiments

Flight Launch Dete  Landing Date Crow Payloads and Experiments
5TS-9 Nov28, 1983  DecB, 1983  Cdr: John W. Young Deployable Payloads: None d. Life Sciences (16}
Columbia XSG OFRF P Browster W. Shaw Attached PLB Payloads: ©. Materials Sciences (39)
MS: Owen K. Gamiott 1. Spacslab-1: 1. Space Piasma Physics (5)
MS: Robert A R. Parker & Spacelab Long Module g Tachnology (1)
PS: Byron K. Lichtenberg Spacelab Palet GAS (Getaway Speciall: None
'S: UM Marbokd Tunnel Crew Compartment Paylosds: None
Mission Duration: 247 hws 47 ming 24 sacs ‘unnel Extension Special Payload Mission Kits:
unnel Adapter 1. Cryogenic sets 4 and
Experiments 2. Spacelab Unility IGt
‘Asironomy and Physics (6} 3. TAGS (Text and Graphics System)
Atmospheric Physics (4) 4. Galey
Earth Observations {2)
STS41B  Feb3, 1084 eb 11,1084 Cdr. Vance D. Brand Deployable Payloads: G-051: General Telophone Labs
Chelenger  KSC KSC Pk Robert L. Gibson jastas VWPAM-D - Western Uinion Communications G-309: U.S. Air Forc
MS: Bruce McCandiess Satele/Payload Assist Module G-349: Goddard Space Flight Center
MS: Robert L Stewart Palapa-B/PAM-D - Indonesian Communications (re: fight STS-8)
MS: Ronaid E. McNair Satelte/Paylond Assiet Moduls Crew Compartmant Pryloads:
Mission Duration: 181 hrs 15 mine 55 secs 3. SPAS (Shtie Pallet Satefite)-01 - Not Deployed 1. ACES (Acoustic Containeriess Experiment Systerm)
due 1o AMS anomaly 2. IEF (isoelactric Focusing)
IRT (integrated Randezvous Target) - Faded to 3. Cinema 360 Camera
infiate due to internal fallure Student Experiment SE! Effects of Zero g
Attached PLB Pryloads: on Arthiltis
MFR (Manipulator Foot Restraint) . MLR (Monodisperse Latex Reactor)
2. SESA (Special Equipment Stowage Assembly) RME {Radiation Monitoring Experiment)
Cinema 360 - High Quality Motion Picture Camera Special Payload Mission Kis:
GAS (Getaway Specisl) RMS (Remote Manipulsior System) SN 201
G-004: Utah State University/Aberdesn Liniversity MMU (Manned Maneuvering Uni - 2
G-008: Utah State University/Universiy of UtalV Mici-MADS (Modular Audiary Data Systerm)
Brighton High Schoot Galey
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Summary of Shuttle Payloads and Experiments

Miszion Duration: 187 hrs 23 mins 33 secs

_.mn?-a. ﬂ.:lo-a.le
. ORS (Orbtal Retusing Systern

Sg_O_Em_otzsgmsg
d. SPEAM (Sun Photometer Easth Atmosphere
Measurament)
8. SASSE (Space Adaptation Syndrome Stidoes Exp)
3. IMAX Camera
4. RME (Radiation Monioring Experiment)
5. TLD (Thermoluminescent Dosimeder)

Flight Launch Date  Landing Date Crow Payloads and Experiments
STS41G  Oct5, 1984  Oct13,1984 Cdr: Robert L. Crippen uis!.v.?ae GAS (Getaway Special):
Challenger  KSC KSC P Jon A McBride . ERBS (Ewrth Radiation Budget Satelie} 1. GOO7: Alabama Space and Rocket Center
MS: Kathryn D. Sulivan Solidfication of lead-artimony, and ahuminum-copper
: Sally K. Ride Altached PLB Payloads: student eenimant
S:  David D. Lestsma 1. OSTAS3 (Office of Space and Terrestrial Appiications) 2. GOX2: ASAHI National Broadcasting Corp. Japan
PS:  Marc D, Gameay IR-B (Shuttle Imaging Radar) Surface tension and viscosity; and materials experiment
PS: Paul D. Scully-Power rmqlﬁs.%&sigmens:a GIX06: Air Force Naval Research Lab - Low

g




Payloads and Experiments

achieve proper iransfer orbi due 1o PAM-D tallure
Attached PLB Paylosds: None
Crew Compartment Payloads:

Crew

Summary of Shuttle Payloads and Experiments

Fiight Launch Dste  Landing Date
1
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tothe Navy.
Faied to aciivate after nominal deploy from Orblter.
communications satelfite. Placed in 3 year storage

Wikams
Seddon
Giriggs

A Hoftman

Chartes D, Walker | 2. Tolesat | (Ank C-1YPAM-D - Canadian

PS: E J.Gamn

" Donald
;M.
MS: Jefhey

Miasion Duration: 167 hra 55 ming 23 secs




Summary of Shuttle Payloads and Experiments

_E-z Launch Dese Landing Date Crew Paylosds and Experiments
1B Ap29,1 [

B-28

STSS 20,1965 May8, 1985 Cdr. R.F.Qvemyw Deployable Payloads: E?«g
Challenger  KSC DFRF P F.D. Gregory Rofer 10 GAS Section 1. GO10 - NUSAT, Northem Utah Salelite. Weber State
MS: Donl Lind Collage, (Rah, gtﬁin&‘tg
MS: Norman E. Thegard | Attached PLB Paylonds: Spacelsb 3 ?..S.i! First sucoesshd peyload ejection from
MS: WiliamE. Thomion | 1. Materials Procassing in Space
PS:  Lodewik Vandenberg 2. Solution Growth of Crystals in Zero Gravity g.g.grﬁgi;
PS:  Taylor Wang b.  Mercuric lodide Crystal Growth, Vapor Crystal Satelile. Defense Systems, inc., Mclean, VA. Failed
[Mission Durtion: 158 hws B ming 46 s Growth System (VCGS) 10 sject from GAS canister,
EEE-QIP.;EGQ
Crow Compartment Paylosds:
9..!__9 Rotating and Oscilating Fres Drops 1. UMS: Lirine Monlloring System
Environmental Observations Special Payload Mission Kiin:
s physical Fluid Flow Cel Exp (GFFC) Airdock
b A Trace Molecule 2. Long Transfer Tunnel
(ATMOS) Galley
¢, Very Wide Fiekd Galactic Camens (VWWFGC) MPESS - Miasion Peculiar Equipment Suppart
Aurora Obaervation Structure, carried ATMOS and ION.
Asro Physics
a  Swdies of the lonization States of Solar and
Galactic Cosmic: Rey Heavy Nuciel (ON)
Life Sciences
. 9 Facily
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Summary of Shuttle Payloads and Experiments

Flight Launch Date  Landing Date Crow Payloads and Experiments
STS-51F Jul29,1885 Aug6,1985  Cdr: Charles Fulleron Dapioyable Payloads: GAS (Getaway Special): None
Chalenger  KSC EDW Pt Roy D. Bridges 1. Ejectable Plasma Diagnostic Package, Exp No 3,
MS: F.Story Musgrave second flight of PDP (STS-3 first fight). Fiest flight Crew Compartment Payloads:
MS:  Anthonly W. England as froa fiyer 1o samplo plasma away from Shuttle 1. Lite Sciences
MS: Kar G. Henize a. Vitamin D and Bone D
PS: Loren W. Adion Attached PLB Paykoads: Spacelad 2 Ep1)
PS:  John-David Bartow 1. Piasma Physics b. The Interaction of Oxygan and Gravity induced
Mission Duration: 190 hrs 45 ming 26 secs a. Deployable/Retrievabie Plasma Diagnostic Lignification (Exp 2)
Package (PDP) (Exp 3) C. Shuttie Amateur Radio Experiment (SAREX)
. Plasma Depletion Experimants for lonospheric d.  Dispenser Technology Experiment Dispensing
and Radio astronomical Studies (Exp 4) Casbonated beverages in Microg
Astrophysical Research . Protein Crystal Growth
a. Smal Hellum Cooed Infrared Talescope (IRT)
Exp5) Special Payload Mission Kis:
. Hard X-ray Imaging of Cluster of Galaxies and . RMS (Remots Manipulsior System) S/N 302
Cher Extonded X-ray Sources (XRT) (Exp 7) . Galley
¢. Elemental Composdion and Energy Spectra
Cosmic Ray Nuclei (CRNE) (Exp 4)
. Solar Astronomy
8, Solar Magnetic and Velocity Flekd Measurement
System (SOUP) (Exp 8)
b.  Coronal Helium Abundance Spacelab Experiment
(CHASE) (Exp 9)
t. High Resolution Telescope and Spectrograph
(HATS) (Exp 10)
d. Solar Utraviolet Spectral Iraiance Monitor
(SUSIM) {Exp 11)
. Technology
. Proparties of Superfiuid Helium Zero-g (SFHe)
Exp13)
B-30
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Summary of Shuttle Payloads and Experiments

_ Launch Date  Landing Date rew Paylosds and Experiments
STS-61A Oct30,1985 Nov6, 1985  Cdr: x!a..r.ir& oolcivtv-«.ﬂ 4, BW-Biowissenschafen: Experiments relating to Life
Challenger  KSC EDW PL Steven Naget mrg.mtisgii Sciences, Experiments include:
MS: wa?l_v.-!! Satelite. Built by Defense Systems, Inc, for a. Biological (1)
MS: James Buchii DARPA. First launch attempt was on STS c. Mecical 2)
MS:  Guion Bhsord which failed. Deployed from GAS canister, <. Botankcal (3)
PS: Emst Messerschmid | Attached PLB Payloads: Spacelab D-1 5. <¢.l&=!m& m.ﬁ!!!- Life Science
PS: Reinhard Furrer First completed Spacetab mission under Genman garding visio-vestibular system and
PS: Wubbo Ockels Mission Management. Joint control by BMFT sansory perception process. Experiment facilties include:
Mission Duration: 168 hrs 44 mins 51 secs (Fedecal Ministry of Reseasch and Technology) and a. Mechanically accelerated sied
DFVR {Deutsche Forschugs-und b. heimet
Luft-und Raumtalvt). BR-Biorack: Multipurpons faclity for biological reseasch
WL-Werkstoff Labor; experiments relating inool physiology, cel wd
gy. crystal growth, gf and radiobiology. Faciities include:
Nuid physics. Experiment tacikties inchude: a. 2 ncubators
B. Mirror Heating Facility b. Cooler treeze
b. Isothermal Hoating Facsity ¢, Glove box
c. Gradient Heating Facilly NX-NAVEX: Navigation Experiment; located in paylosd
d. High Temperaturs Thermostat bay attached to USS (Unique Support Structure)
. Fuid Physics Module ME-MEA: Materials Experiment Assembly: mounted on
[ Cryostat USS containing thres materials, processing experiments.
. PKProg L ating $o Bubble GAS (Getaway Special): None
Transport Media. Experiment Facilities inchude: Crew Compartment Payloads: None
a H ic It \ppar Special Payload Mission Kits:
b. Maangoni Convention Boat 1. Airdock
<. Inardiftusion in Sakt Mek . Long Transter Tunnel
. MD-MEDEA: A material aciance double rack. . Galley
Experiment facifties include: 4, USS - Unique Support Structure
a. Gradient Heating Faciity 5. FIMS (Remote Manipulstor System) SN 302
b. Mono-elipsoid Mirror Heating Facilty
€. High Pracision Thermoatat Faciity




18015 Y SUOREINUS U POSEY SSUYLI] POSEQ

Ul SBATONGS JO YORINGEUGD Uy $J0008) Leuny pue

101N TUINS LOJEOLINUALIOD PUUK-TY NUERD

t
Wiy pay, sesa0xd opmsoudasone Gusn sedures 1 Amsudoud jessity AQ POUsO 308 GY G ¥ BN 59} UORRINQ VoS
oBopon sepmdes ‘seinog) RO AQ POUMO “JGFS000 WNON BISY PROKiE] OVCON i M SR 1Sd
mziG srwesodosoer M0Ld $nonumod) §340 mgonrs wWwo) o€ seulng ‘O-WYd/ZLVSSIY T W0\ UoN oJopRy  'Sd
spuoiing weuwdwod maz) “foueby vopeuodeues| ssoy ] Auer
uoRonposd eAD gy q PUR SUOREORINURLID) OO &G POUNG Bundg 0 poowssys  :SH
uoganpoxd Jimu soepns AR ¥ *X9800Q SO B PYoISd OVOIN (s oromd A sH
L- i3 NS URLO) G5 SEOH HWVAB-SOTBYON ' | owed0auedg ad 8dva o SRy
h :speoyiad equkod Muys | Joiseeig UPD 9881 'EOS_ S08E9SAMON  B19SLS
speumedcy pur speoied maL) oeq Sugpur  apag youney 2._E_

sjuswledxg pue speojfed spnys jo Arewwns



Summary of Shuttle Payloads and Experiments

Tﬂz Launch Dete  Landing Date Crow Paylosds and Experiments
STS61C  Jan 12,1986 Jan 18,1886 Cdr: Roberi L. Gibson o-}-!- 6. G484: PHOTONS (Photometric Thermospheric
Columbia  KSC KsC Pt C.F.Bolden, Jr. ?§§2 RCA bullfowned 16 channel za.nfg.?!.?ﬁifg.gc.!
MS: 1.2.0-!&_ Ku-band communications satelits. Second of four satelites]  National Research Council of Canada.
George McDAC Paylod Assist Module D2 is an uprated version of | 7. Not ENP Emv Package)
Steven A. Hawley the PAM-D which is used for heavier pryloads. measures the envivonment for GSFC.
PS:  Robert J. Cenker >=83a!.wv-<_n& 8. G4B1: Unprimed, Prepared linen and painted canvas
PS: C. Willam Neison 1. MSL-2 ls Science L reactions to space travel. Vertical Hortzons.
Mission Duration: 148 hrs 3 mins 51 secs m.ﬁ.:!:vm?gmﬂ!:!aln . GOB2: 4 part experiment from PA State Linwversity/GE.
3 experiments: 10. G448: JULIE {Joint Utikzation of Laser itegrated
A 3AAL (3-Axis Acoustic Levitator) Experiments) 4 part experiment from St. Mary’
b. ADSF (Aulomated Directional Soldification Furmace) Hospdal, Miwaukes, W1.
n-mm z@?&-m:iﬂcw.ﬂﬂ_mm:onunnﬁ_&g . G332: 2 part L from Booker
chhikes Goddard Space Flight Center (GSFC) Senior High School and High School for Enginesing,
maneged program igting of 3 experiments: xo_!a.._;ﬁﬂ M
A PACS (Particle Analysis for Shuttie) . GI0; USAF sxperiment,
b. CPL (Capitary Pump Loog) zn Above 12 histed canisters mounted on GAS
Fm ul : 83&51 ICA mﬁﬁ Expariment from GSFC Dept of
HE (Infrared-Jmaging Expariment) consisting of an 70; and US Agricuture
IR TV camera mourtted in Orbiter CCTV parviit unit Crew Compartment Payloads:
gw.ﬂ.tt&wvont? ) . _§A§_§§§§
G-484: UVX (Uraviclet Experiment), referred 1o as UCB 4 middack lockers.
Universiy of ia at Berkey) contains a Bowyer UV CHAMP (Comet II»&:E;I&S.
spectrometer. GSFC expariment, LISes CamMeras, Spectroscopic grating, and fiters to
G483: LVX, retorrad to as ;.:.H.s:o!nﬁ Unéversity) obsarve comet through aft fight deck overheat window.
comains a Feldman Sp HPCG (Handheld Protein Crystal Growth) experment
ACCESS experiments. . SSIP (Shuttle Student invovement Program)
G462: UVX, referred to as GAP (GSFC Avionics Package) &, SEB3-4, Production of Paper Fiber in Space
Saanwm Telomatry System, Tape Recorder, and Battery. b. SEB3-6, Argon Injection as an Aternative
axperiment, ing.
GOO7: Alabama Space and Rocket Canter/Marshal c %:t&li Awin Lavels and Starch
g:goﬂg 3 student axperiments and 1 radio Grains in Plant Roots.
transmission experimen Special Payload Mission Kits:
5. G 52.9%35&9!!313 1. GAS Bridge Carrier
ayicalcobrme, AN Toch Aseoc o 2_Gabey
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Summary of Shuttle Payloads and Experiments

Fiight Launch Osts  Landing Dete Crew Paylosds and Experiments
STS26 5ep2),1968 Oct3,1988  Cdr: FredeckH. Hauck | Deployable Paykoeds: 6. PPE . Phase Partitioning Experiment, MSFC, second
Discovery  KSC EAFB PR Richard O. Covey 1. TORSG/NS: Tracking snd Data Relay Satelit/ Fight, pholograph fluid phase panitioning phenomens
MS: John M. Lounge Inertial Upper Stage.
MS: David C, Hilmers Attached PLB Payloads: 7. ARC - Aggragation of Red Blood Cells, MSFC and
S:  George D. Nelson 1. OASIS-1: Orbiter Experiment Autonomous invest X
L:iﬂ_cﬁlt._" _______ nocs ing ion System human red bload cells in zero g.
records piryload bay environmental data, MLE - Meacscale Lightning Experiment, MSFC, first
Crew Compartment Paylosds:
i T

STS-27 Dec2,1968 Dec6, 1988 Cdr R LG 8: Crow Compartment Payloads:
Atlants KSC EAFB PR Guy S Gardner Data not avalable, DOD Classified Mission. Daia not avaliable, DOD Cinssified Misaion.
Richard M. Mullane Attached PLB Payloads: Speciat Payload Mission Kits:
MS: Jery L Ross Oata not available, DOD Ciassified Mission. Deta not avaliable, DOD Ciasaitied Mission.
MS: Wikiam M. Shepherd GAS (Getaway Special: Nons
lission Duration; 105 hrs 5 mins 37 secs Data not avaliable, DOD Classlied Mission,
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Summary of Shuttle Payloads and Experiments

Flight Launch Dats  Landing Date Crew

STS33  Now 22,1989 Nov 27,1989 Cdr: Frederick D. Gragory
Discovery ~ KSC EAFB Pt John E. Blaha
:W mf._.&ro.i
MS: Frankiin Musgrave
MS: Katheyn C. Thomton
Mission on;_1! § mins 46 secs

STS32  Jan9,1990  Jan 20,1980 Cdr. Daniel C. Brandenstein|
Columbia KSC EAFB Pr James D. Wetherbee | 1.

MS: G. David Low : . Crystal Growth (PCG)
Mission Duration: 261 hws 0 mins 37 secs 1. LDEF,a §§88§%§ GAS (Getaway Special); None
experiments - Deployed on STS41C, Special Payload Mission Kits:
Crew Compartment Payloads: 1. Remote Manipuiator System (FMS)
1. 5§§m§ 2. ﬁ
N Air Force Ma o (AMOS) a
STS36  Feb 28, 1090 zx: 1990 Car: John D, Growghton c.u.oﬁz.vz_oa Crew Compartment Payloads:
Atiants KSC Pi:  John H. Casper cﬁauﬁi!-csgg Data not available, DOD Classified Mission.
: Davk Attached PLE Payioads; Speciai Payload Mission Kits:
Data not available, DOD Classified Mission, Data not available, DOD Ciassifiad Mission.
m>m.n.==<§
s ion: i ROD Classified Mission
Ugwu_!« gmmm‘g Apr 29, 1990 wun __.uﬂmla.hwmizm c.lef!-wﬂ-%.ﬁa- HET 0 2. IMAX Camera
k K EAFB It . Boklen 1. Hubbie Space Telescops 2 large apenture 3 stigation inlo Polymer
MS:  Bruce McCandless optical telescope, 4. Protein Crysial Growth (PCG)
MS: Steven A, Hawley Altached PLB Paylonds: 6. Radiation Monitoring Experiment (RME)
MS: Kathryn D. Sulivan 1. Exg%%g 6. Investigation of Arc and lon Bshavior in Microgravity
Mission Duration: 121 hrs 16 mins 6 secs 2. Ascont Particle or (APM) (Student Experiment 62-16)
M»tﬂaog §v§ 1 g%ﬂ@x&-ﬁ:g
pa .
1. Air Force Maui Optical Ske Calibration Test (AMOS) 2. 1
3. HSTEVA Tools
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Summary of Shuttle Payloads and Experiments
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Summary of Shuttle Payloads and Experiments

Fiight  LaunchDats  Landing Date Crow Payloads and Experiments
5TS42  Jan22,1962 Jan30,1962 Cdr Ronak J. Grabe Deployable Payloads: None GAS (Getaway Special) Bridge consiating of 12 canisters:
Discovery  KSC EAFB Pt Steven S. Oewak Altached PLB Payloads: 1. G-0B6 - Efects of microgravity on cysts haiched in space;
MS;  Norman E. Thagand joral Microgravity L.aboratory-1 Long ModuleY  hermal conductivity and bubble velocity of air in water
: William F. Readdy Objective: Conduct § Materials Science and 7 Lifs Sciences |2, G-140 - Marangoni convection in a floating zone
: David C. Himers wperiments in microgravity: . G-143 - Giass bubbles in giass melts
PS: Foberta L. Bondar 1. Fluid Experiment Sysiem - Crystal growih and fluid behavios 4. G-329 - Solidification of phenoimena in metal alloys
PS: ¥ D. Merbokd 2. Vapor Crystal Growth System - Reflight from Spacelab3 |5, G-338 - Measurement of diffuuse 2odiacal and galactic
Mizsion Duration: 193 hrs 15 mins 43 sec 3, Mercury lodide Crystal Growth - Reflight from Spaceiab 3 omissions at B, R, and V standard
4. Protein Crystal Growth - Refiight from STS 26, 28, 32, 37 G-337 - F of th
5. Organic Grystal Growth Fnciity - Crysial growth G-457 - Gas-iquid separation under microgravity
8. Cryostat- Crystal growth G609, G-610 - Ukraviolet observations of deep space
7. Space Acceleration Moritoring System - Measure on-orbit G614 - Motion of debria under microgravity conditions:
shuttie acceleration 1o support other microgravity low melting point materials processing
8. Grtical Point Faciity - Measure material properties at the GAS hallast payioad no. 1 (GPE #1)
critical point GAS baltast payload no. 2 (GPB #2)
9. Gravitational Plant Physiclogy Facildy - Bl Crew Paylasd:
higation of plants during ot elation of Sols: Applied Microgravity Research
10. Biorack - Biological investigation of various He forms (GOSAMR) - Otjective: investigate processing of palled
during spacefight soks in microgravity
11. Space Physiology Experiments - investigate human 2. Stxdent Experiment SE 93-2 - Otjactive: Study zero
space adaptation and motion sickness pravity capitary rise of iquid through granular porous
12. Microgravity Vestibular investigations - Study space media
motion siciness Student Experiment SE 81-0 - Objective: Study
13, Biostack - lnvestiale space ratiation effects on convaction in zero gravity
4. Mental Workioad and Parformance Evaluation - Test Objective: Manufacture polymers in space
hurman performance of computer tasks in Zaro-G Radiation Monitoring Experiment (RME-JIf) - Objective:
15. Radiation Monitoring ContainanDosimetsr - Measure Measure radiation environment on-orbit
effect of space radiation on biokxgical material Special Payload Mission KRs: None
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Summary of Shuttle Payloads and Experiments

[Faght Launch Date  Landing Date

Crow Payloads and Experiments

§T549  May2, 1992 z&asm
Endeavow  KSC

Mission Duration: 331 hrs 20 ming 04 secs

Cdr: Daniel C. Brandenstein| Deployable Payloads:
Pl Kevin P, Chiton 1. intelsat VI F3 {1 ional T

nizno:.u- ment Payloads:

MS: Fichard J. Hiob Satelite)/periges kick motor (PKM)

M5 Piers J. Thout Attached PLB Payloads:
MS: Katheyn C. Thomton | 1. Assembly of station by EVA methods

i vﬁgiﬁggu
m \{ Fores Maui Optical Ste Calibration (AMOS)
3. Utraviolet Plume Instrument (UVPY)

Spacial Payload Mission Kits: None

KSC

|STS%6 ™ Ja37, 1862 Aug8, 1982 Car L
(Attantis KSC

of
PS: Franco Malerba IMAX Cargo Bay Camera (ICBC)
Consortium for Material Deveiopment in Space Complex
Autonomous Payload-1l (CONCAP-I)
5, CONCAP-Il
8. Limited Duration Space Environment Candidale Materials

Exposure (LDCE)

GAS (Getaway Special). None
Crew Compartment Payloads:
T d

3
.. Protein Crystal Growth (PCG} Block 1 with 3 F/IMs
5. Investigation into Polymer Membrane Procassing (IPMP)
9 m....u_t):ﬁi: Radio Experimant-# (SAREX-H)
I

Crew Compartment Paylceds:
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Summary of Shuttle Payloads and Experiments

_m_az Launch Date  Landing Dats Craw Payloads and Experiments

STS54  Jan13,1993  Jan19,1993 Cdr: John H. Casper Deployable Payloads: None 2 G ial Generic Bi ] .GBA}
Endeavow  KSC KSC PX: Donakd R McMonagle | 1. Tracking and Data Relay Sateltevinertial 3. Physiokogical and ical Rodent Experiment{PARE)
MS:  Mario Runco, Jr Unper Stage{TDRSAUS) 4. Solid Surface Combustioin Experiment(SSCE)
MS: Gregory Harbaugh | Attached PLB Payload: Special Payload Mission Kits: None
MS  Susan Helms 1. Difiuse X-Ray Spectromeler(DXS)
Mission Duration: 143 hws 38 mins 19 sacs GAS(Getaway Special): None
Crew Compartment Payloads:
1. Chromosome and Plant Call Division
in Space{CHROMEX)
STS-56  Apr8,1993  Apr17,1993  Cdr. Kenneth Cameron Deployable Payloads: 4. Cosmic Radiation Effects and Activation Monllor(CREAM)
Discovery KSC KSC PR Steven S. Oswaid 1. Shuttle Point Autonomous Research Tool for 5. Shuttle Amatewr Radio Experiment II{SAREX if)
MS: C. Michael Foale Astronomy - 201(SPARTAN-201) 6. Commercial Materials Dispersion Appasatus [TA
MS: Kenneth Cockrel gv-.ufsa Experimonts(CMD)
MS:  Edert Ochoa y for and Science 7. Space Tissue Loss Experiment(STL)
Mission Duration: 222 hs 08 mins 24 secs A>.:.>W§ 8, Physivlogical and ical Rodent (PARE)}
GAS (Getaway Special): None Speciat Payload Mission Kits
Crew Compartment Paylonds: 1. Remote Manipulator Systenm
1, Solar Uraviolet Spectrometer(SUVE)

2. Hand-Held, Earth-Orientad, Real Trme, Cooperative,
Use-Friendly, Location Targeting, and Ervironmental
m_‘%aimmoc_.mm,

3. Radiation . IRMEt)

STS 55 »&868 May 6,1993 Cdr. Steven R. Nagel Deployable Paylcad: z3. GAS (Gateway Specia):
[Columbia EAFB P4 Terence 7. Hendricks | Attached PLB Payload: 1, Reaction Kinetics in Glass MeRs(RKGM)

MS. Chares Precourt 1. D2 payload user support structure; German(SPACELAB) | Crew Compartment Payload:

MS, Bemard Harris, Jr, 2. Material Science Autonomous Payload(MAUS) 1. Crow Telssupport Experiment

PS.  Lirich Walter 3. Atomic Oxygen Exposure Tray(AOET) 2. Shuttie Amateur Radio Experiment(SARAX)

PS  Hans Schiegel 4. Galactic Ulrawide Angle Schmidt System Camera(GAUSS) | Special Payload Mission Kits: None
Missioin Duration: 238 hws 39 mins 59 secs 5. !&ﬁoﬂ#mgﬁggg

(MOM:

B-46
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Summary of Shuttle Payloads and Experiments

[Fiign___ Launch Dats _ Landing Date Trew Fayloads and Exp
ST558  Oct18,1993  Nov{,1933  Cdr JohnE. Biaha Deployable Payloads: None Crew Compartment Pryloads:
Coumbia  KSC EAFB X Richard Searfoss Attached PLB Paylosds: 1. Urine Monitoring System (UMS
PC:  Margaret Rhea Seddon| 1. Spacelab Life Sciences-2(SLS-2) 2, Shuttie Amatour Radio Experiment {SAREX
MS:  Shannon W. Lucid . Spacelab Long Module
MS: David A. Wolt b. Spacelab Paflet Special Payload Mission Kits:
MS:  William McAsthur, Jr. ._,53_
PS:  Martin J. Fettman Tunnel Extension
Mission Duration: 336 hrs 12 mins 32 secs EA§!w§a§
STS61  Dec2, 1983  Dec13,1983 Cdr: Richard O. Covey u.taq.z-v-ia!u. Crew Compartment Payloads
Endeavor  KSC KSC PR Kenneth D. Bowersax | 1. Hubble Space Telescope (HST) 1. Hubbie Space Telescope Special Tools
MS: F. Story Musgrave w!souzg ] 2. Shurtle Orbiter Repackaged Galley (SORG)
MS: Thomas D. Akers Solar Amay (SA) . Electronic Stll Camera Photography Test
MS: Jeffery A, Hoftman yin.wi%_.inznbax:immg . Global Positioning System (GYS)
MS: Kathryn C. Thomton ¢. Cormective Optics Space Telescope
MS: Claude Nicoler Axial Repiacement (COSTAR)
Mission Duration: 259 hrs 58 mins 35 secs
Altached PLB Payloads:
MFR (Manipulator Foot Restrainy
SESA (Spacial Equipment Stowaga Assembly)
u IMAX Cargo Blay Camera (ICBC-04) Special Payload Mission KRs: None
4, Air Force Maui Opitical Site Calibration Test (AMOS)
GAS (Getaway Special): None
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Summary of Shuttle Payloads and Experiments

ﬂ:ui Launch Date  Landing Date Crow Paylosds and

STS50  AprD, 1994 2:88. o?m-!! . Gusierrez Deployable Payloads: None Crew Compartment Payloads:

Endeavour xmo P Kevin P. Chilton Attached PLB Payloads: 1. Space Tissue Loss (STL)
MS: Linda M, Godwin Space Radar Laboratory-1 (SRL-1) 2, Shuttle Amateur Radio Experiment - (SAREX-H)
NS: Jay Apt for Materials Develop Space ‘oughened Uni-Piace Fibrous insulstion (TUFT)
MS: MR. Citord Complex Autonomous Payload-fV (CONCAP-IV) Visual Furction Tester-4 (VFT-4)
MS: Thomas D. Jones

Mission Duration: 269hrs 4gmins 0secs GAS (Getaway Special): Speciat Pryload Mission Kits: None

STS65  Jui8, 1984  Jul23, 1994
Columbia KSC KSC

£°0

Cdr: Robert D, Cabam q
PR James D. Halsoll
MS: Richard J. Hieb 3
MS: Garl E. Wakz B 2
MS: Leroy Chiao b. Ei 9 Pr acilly
MS; Donald A. Thomas ©. Bubble, Drop and Particia Unit GAS (Getaway Special): None
PS: Chiaki Nato-Mukai d. Critical Point Faciity
. Space Accoleration Measurement System n.-:nﬁi.:..!svi-
Mission Duration: 353hrs S5mins 00secs 1. Quasi-Steady Acceleration Measurement 1. Comemerciat Prol o:oea_g.ovoe
g Vibeation lsolation Bax Experiment System ?&.zﬁ.sm&aménsua (SAREX4)
h. Advanced Probein Crystalization Faciity . Miltary Applications of Ship Tracks (MAST)
i Applied Ressarch on Separation Methods Using
} Free Flow Electrophoresis Unit Special Paylosd Mission Kits:
K Aquatic Animal Expariment Unit 1. Al Force Maui Optical Site (AMOS)
L. Thermoelactric incubalor/Cell Culture 15t
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Summary of Shuttle _um<_omaw and Experiments

m_.u! Lsunch Date _Landing Dats y and
ﬂm.&ziofzﬁufgcﬁix:&n{i-ctvi Crew Compartment Payloads:
Discovery ~ KSC EDW PR Curtis L. Brown 1. Cryogenic Infrared Spectrometers and Telescopes for the | 1. National Instiutes of Health-R-1
MS: Elen Ochoa Atmosphere-Shuttie Paliet Saellite (CRISTA-SPAS) 2. National Institules of Hoakh-C-2
MS: Joseph R. Tanner 3. Protein Crystal Growth (PCG) Experiments
MS: Jean-Francois Clervoy E:&E.wv-&o&n. 4. Space Acceleration Measurement System (SAMS)
MS: Soott Parazynaki 1. Aimospheric Laboratory for Applications and :E.Ev.v&ﬁi:i!&iﬂiﬁ}!wlli
Science-3 (ATLAS-3) In Microgavity (HPF)
Mission Duration: 262 hrs 32 mins 02 secs 2 of the Sun for Comp g the Atias
!x&nia.msg.:ﬁmo%m.s
Special Payioed Mission Kits: None
GAS (Getaway Special): None
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The Solar System

Our automated spacecraft have traveled 10 the Moon and to all the plansts beyond our world

t-!-r!.iasﬂ:wn:z-o..i:
igsigta-iclwel&:oal-t:ot Wae are also gaining insight into

Earth's complex weather systems. By seeing how weather is shaped on other worids and by
investigating the Sun's gnawii.sﬁmﬂu:?g;ig;
climatic p on Earth,

The Sun

Many spacecralt have expiored the Sun's envilonment, but none have golten any closer (0 s
surtace than approximadely two-thinds of the distance from Earth 1o the Sun. Pioneers 5-11, the
1!3!<l-lo_._&ﬂ Voyagers 1 and 2, and other spacecraft have all sampled the solsr

‘The Ulysses Taunched Oct 6, 1990, is a joint solar mission of NASA and
the Europsan Space Agency. After using Jupiter's gravity to change its irajectory, Ulysses wil fiy
Jover the Sun's polar regions during 1994 and 1995 and will perform i wide range of siudies using
nine onboasd scientific insiruments.

"The Sun dwarls the other bodies in the solar sysiem, reprasenting appraimately 99.86 percent of
all the mass in the solar syslem. All of the planets, moons, asteroiis, comets, dust, and gas add
up 1o only about 0.14 percant. This 0.14 percent represents the material lef over from the Sun's
formation. Orie hundred and nine Earths would be required to fi across the Sur's disk, and its
interior could hold over 1.3 million Earths,

As b star, the Sun generates energy by the process of fusion. The temperatre at the Sun's core
i 15 million degrees Celsius (27 million degrees Falwenheit), and the pressure there is 340 bilion
times Earth's air prassiure af s6a level. The Sun's surface temperature of 5,500 degrees Celsius
{10,000 degrees Fahrenhedt) seems aimoet chilly compared to its cons temperature. Al the solar
core, hydrogen can fuse into helium, producing energy. The Sun producss a sirong magnetic
field and streams of charged particies, exdending far beyond the pianats.

The Sun appears 10 have been active for 4.6 billion years and has encugh fuel for another 5 bilion
years of 30. At the end of is iife, the Sun will start 10 Ruse hefium info heavier elernents and begin
to swel up, ulimalely growing 20 large that it will ewallow Earth. Afer a billion years as a "rad
giant,” it wit suddenly collapse into a ‘white dwarf® - the final end product of a star iike ours. &
mary take a trilion years fo cool off completely.

Mercury

Obtaining the first tlose-up views of Mercury was the primary objective of the Mariner 10
spacecraf, lunched Nov 3, 1973. Aftera jlgu months, Inchuding a fiyby of Venus,
the spacecratt pasaed within 703 km (437 m of the solir systen's innermost planet on Mar 29,
1974. Until Mariner 10, itle was known about Mercury, Even the best telescopic views from Earth
showad Mercury as an indistinct object lacking any suriace detadl. The planet is 50 close to the
Sun that i is usually lost in solar glare. When the planet is visible on Earth's horizon just after
sunset or before dawn, il is obacured by the haze and dust in our atmosphere. Only radar
telascopes gave any hint of Marcury's surface conditions prior fo the voyage of Mariner 10,

Mariner 10 photographs revealed an ancient, heavily cratered surtacs, clossly resembling our
Moon. The piciures aiso showed high chifs crissorossing the planet., apparertly created when
Mercury's interior cooked and shrank, buciding the planet's crust. The ciitfs are as high as 3 km (2
md and as long as 500 km (310 mj).

Instruments on Masiner 10 discovered that Mercury has a weak magnetic field and a trace of
atmosphere -- a trillonth the denaity of Earth's atmosphere and composed chiefly of argon, neon,
and hefum. When the planet's orbit takes & closest to the Sun, surface lemperatures range from
467 degrees Calsius (872 degrees Fahrenheit) on Mercury's suniit side to -183 degrees Calsius (-
298 degrees Fahranhei) on the dark skle. This range in surface temperature is the largest for a
single body in the solar system. Mercury lerally bakes and freezes at the same time.

Days and nights are long on Marcury. The combination of a skow rotation refative to the stars (59
Eanth days) and a rapid revolution around the Sun (88 Earth days) means that one Mercury solar
sg_%sgngtgglgzu.?ﬁi»%fgsg}-gog
around the Sun.
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The Solar System

Earth

As viewnd from space, Eant's distinguishing characteristics are its blue waters, brown and green
land masses, and white clouds. We are enveloped by an ocean of air consisting of 78 percent
mitrogen, 21 parcent oxygen, and 1 percent other constituents. The only planet in the solar

am

syt

known to harbor life, Earth orbits the Sun at an average distance of 150 milion km (93 mision m).
Earth is the third planel from the Sun and the fitth fargest in the solar system, with a diameter a
fow hundred kilometers larger than that of Venus.

Our planet's rapid spin and molten nickel-iron core give fise 10 an extensive magnetic field, which,
along with the aimosphere, shiekds us from nearly all of the harmful radiation coming from the Sun
and other stars. Earth's atmosphere protects us from meteors as well, most of which bum up
before they can strike the surface. Active gaological processes have left no evidence of the
pelting Earth aimost certainly received soon after & formad -~ about 4,6 billon years ago.

From our journeys into space, we have leamed much about ous home planet. The first American
satelite - Explorer 1 — launched Jan 31, 1858, discovered an intense radiation 2one, calied the
Van Aen radiation belts, surounding Earth. Other research satelites revealed that our planat’s
magnetic field is distorled into a tear-drop shape by the solar wind. We've leamed that the
magnetic field does not fade off into space but has definte boundanes. And we now lnow that
O wispy upper atmosphens, once believed calm and Lneventful, seethes with activity -~ swelling
by day and contracting by night. Affected by changes in salar activity, the upper atmosphere
conrbutes to weather and climate on Earth.

Bosides affecting Eartiy's weather, solar activity gives rise o a dramatic visual phenomencn in our
atmosphere. When charged particles from the solar wind become trapped in Earth's magnetic
fieki, they coliide with aiv molecules above our planet’s magnetic poles. These air molecules then
gaﬁiisga.?-ﬁgﬂsugssi%nnzm

mt‘t-wﬂ-uma_s_ﬁn&uu:ag space play a major role in Esﬂ_i_&!
Thesa waichiul ek storms.

eyes warn us of iobat
monioring provides a vast amount of useful data and contributes to & _!msasnmaan

From their uniqua vantage points, satellites can survey Earth's ocaans, land use and resources,
and monitor the planet’s heath. Thass eyes in space have saved countiess ives, provided
Iremendous convendences, and shown us that we may be altering our planet in dangerous ways.

The Moon

The Moon |s Earthv's single natural satelits, The first human footsteps on an alien world were
made by American astronauts on the dusty suface of our aidess, Heless companion. In
preparation for the Apollo expaditions, NASA dispatched the automated Ranger, Surveyor, and
Lunar Orbiter spacacralt 1 study the Moon batween 1964 and 1968.

NASA’s Apolio program lefl & large legacy of lunar materials and dafa. Six 2-astronauk crews
landed on and sxplored the lunar surface between 1969 and 1972, carrying back a collection of
rocks and 5oil weighing a total of 382 km (842 b} and consisting of more than 2,000 separate
samples. From this material and other studies, sclentists have constructed a histocy of the Moon
that inchudes its infancy.

Rocks collected from the junar highlands date to about 4.0-4.3 bilion years oid. The first fow
million years of the Moor's existence wers so violent that few traces of this period remain. Asa
molten outer kyer gradually cooled and solidified into different kinds of rock, the Moon was
bombarded by huge asterokis and smaller objects. Some of the asteroids were as large as Rhode
Island or Delaware, and their collisions with the Moon created basins hundreds of kilbmelers
across,

This

i ly 4 billion years ago, leaving the lunar
E%(&.?ﬁo %&ﬂ!ﬂui n&%!!ﬁ!!.!&u.&!is:g
Heat produced by the decay of radicactive slements began to meR the interior at depths of about
200 km (125 mi) below the surface. For the next 700 million years, lava rose from mside the Moon
and gradually spread out over the surface, g&?!isﬁngsg?gzl
that Galileo Gaiii, an astronomer of the talian Renaissance, called maria, meaning sses. As far
23 wo can tol, thers has been no significant volcanic activity on the Moon for more than 3 bilion
yoars. Since then, clr-_ll-s_luf!ll&oi!aﬁ.ﬁg-l atomic particles
from the Sun and stars, rare impacts of large
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The Solar System

gisggig 35:3.-3%%!&%
ancient, cralered surfaces. | is possible the moons ware onginally asteroxds that ventured too
close to Mars and were captured by its gravity.

The Viking Orbiters and Landers wxceeded their dasign ifetimes of 8!&8%%
The first to fail was Viking Orbiter 2, which stopped operating on Jul 24, 1978, when a leak
iﬂgg Ssa_.!nam%..!.-lzu. , 1980, when it was shul

oeln:s.m!sgzx-n 1903, just 3 days before it was to enter orbit around Mavs,

NASA will continue fo explore Mars, which a 3:!12-8:%3—8?‘.«932
program, calis for start of development of a small orbiter that wil be launched in November 1996
®©

ggg:’% The missions. will take pe of launch opy

every 2 yeirs s Mars comes into alignment with Earth.

Mars in 1997, t-on!lc-a.vla!s the Mars ortiter.
Astoroids

The solar system is p by
Sunin Ezgr‘-z&i Some of these are of rocky composition, others
are mainly iron and nickel; they are fragments and rocky splinters generated by the same
processes that bulk the planats soms four and a half bilion years ago. Metalkc asteriods are

of small

The Mars Surveyor orbiter will lay the foundation for & series of missions to Mars ina ._-ﬂn? o
hout

thought to be fragments of the central cores of small short-fived planets that were broken up 5000
%jgiggi%iggifggg
piaces of the ouler layars of 5%5&?38&7%%&5
maderials accumuiated into rocks but that was never used in planet hullding.

The largest asteriod is called 1 o!l#--ﬁi&ii-:ﬁgs.?-g.!&aﬂégts
Aﬁi.ggggig Most of the thousands of asteriods that are known
are much smaber, in the 1 to 10 kim size range, till small,

13, 1983 Despi collide with the Earth and, as they bum-up in ?%ﬂﬁi:ﬁ.ﬁgg the

riaggiiﬂi:ﬁn-igii?i collactioins in our
musaums. A few larga asteriod collisions are recorded on the Eartir's surface &s craters. One of
the best axampies is the Baringer ggiilﬂﬂ!%?wﬁg
metaorites are found on the ice cap of Antarctica; however, not all of thesecome hom asteriods,
some maybe debris from comets, and some pieces are thought 1o have originaled on the surface
of Mars.

Eaﬂ:eﬂgigcﬁsﬁ asteroid may have a satolito in orbik around 2. Ida itselt
is ireguiar in shape, some 56 km long and 24 km across. fs surtace was found bo be covered by &
deep yer of rubble on which many craters, _iu res and boulders are superposed. Before the

imals called astercids that orbit the | yesutt of
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The Solar System

Calfisto, only slightly smaller than Ganymede, has the lowest density of any Galilean
satolits, suggesting thal iarge amounts of water are part of ks composition. Cadisto is the
lem; no activity during its history has erased oid

Datailed studies of all the Gallean satelites wil be performed by the Galleo Orbite .
Saturn
No planat inthe solar gystem ia adomed ika Satum. s eayuiske ring system is univaled.

ﬁgigggg_gti ,100 mi) per hour.

These American spacecralt have visited Saturn. Pioneer 11 sped by the planet and its
moon Titan in September 1979, retuming the first close-up images. Voyager 1 followed in
November 1380, sending back breathtaking photographs that revealed for the first time the
compleidties of Saturn's ring systern and moons. Voyager 2 fiew by the planet and its
moons in August 1981,

‘The rings are composed of countless low-density particles orbiting individually around
Satum's equator at progressive distances from the cloud tops. Analysis of spacacraft radio
waves passing through the rings showed that the particles vary widely in siza, ranging from
dust io house-sized boulders. The rings are tright because they are mostly ice and frostad
rock.

The rings might have resulted when a moon of a passing body ventured 100 close to Satum. The
abject would have beer tom apart by great tidal forces on its surface and in its interior. Or the

iiﬁi&f!sg&igoﬁ.&;?gngg A
third possibility is thal the objoct was shaftered by colisions with larger objects orbiting the planel.

Unable either to form into a moon or to drift away from each other, individual ring particles appear
10 be hold in gs?%igm&:iagiﬂ Thase complex
of ringlets that make up the major rings.

Radio emissions quite similar to the static heard on an AM car radio during &n electrical storm

were detected by the Voyager spacecraft. These emissions are typical of ighining but are

beleved to ba coming from Satum’s ring system rather than its atmosphers, where no lightning

Hoqghﬂ As they had at Jupiter, the Voyagers saw a version of Earth’s auwroras nea
um's )

The Voyagers discoversd new moons and found several satelites that share the same orblt. We
learned that some moons shapherd ring particies, maintaining Satun's rings and the gaps in the
rings. Satum's 18th moon was dizcovered in 1990 from images taken by Voyager 2 in 1961,

Voyager 1 detormined that Tan has a nétrogen-based atmosphere with methane and argon -
one mone like Earth's in composition than the carbon dioxide atmosphers of Mars and Venus.
Titan's suiface temperature of -179 degrees Celsius (-200 degrees Fahrenheit) implies that there
might ba water-ice islands rising above ocaans of ethane-methane iquid o shudge,
Unioriunatedy, Voyager 1's cameras could not penetrata the moon's dense clouds.

Continuing photochemistry from solar radiation may be converting Titan's methane to athane,
%o-i in combination with nitrogen, hydrogen cyanide. These conditions may be similar
§§8833k25§u5.59<§ ago. However,
Tian's atmospheric temperatura is believed 1o be loo low to permit progress beyond this stage of

organic chemistry.

A mission 1o Satum, planned for launch in October 1997, may help answer many of the quastions
raisad by the Voyager fiybys about the Saturnian system. Called Cassini, the joint U.S. European
Space Agency mission consists of an Orbiter and an instrumented probe call Huygens supplied
by ESA. The mission is designed to complete an orbital surveiiance of the planet and urwved
Satum’s largest moon, Tan, by dropping the Huygens probe through Tian's intriguingly Ewth-lke
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The Solar System

Like the other piant planets, Neptune has a gaseous hydrogen and helum upper layer over a
Biquid inferios. The planet's core contains a higher parcentage of rock and metal than those of the
other gas giants. Nep istinctive blue ke Uranus' blue cosor, is due to
aimospheric methane.

Neptune's magnelic field is tited retative 1o the planet’s spin axis and is nol centered at the core.
This phenomenon is simitar to Uranus’ magnetic field and suggests thet the fiekl of the two giants
ars being penarated in an area above the cores, where the pressure is so great that liquid
hydrogen assumes the slecirical properties of a metal. Earth's magnetic fiekd, on the other hand, is
produced by its spining metaliic core and is only slightly tited and offsat relative to its center.

could have arcs and how these coukd be kept from spreading out into even, unclumped rings.
Voyager 2 delected these arce, but they were, in pact, part of thin, complete rings. A number of
sl moons could explain the arcs, but such bodies wers not spotted.

Astronomers had identified the Neptunian moons Triton in 1846 and Nereid in 1949. Voyager 2
found six more. One of the new moons ~ Proteus -- is actually larger than Nereid, but since
Proteus orbits close to Neptune, # was lost in the planet's plare for observers on Earth.

Triton circles Neptune in a retrograda orbit in under & days. Tidal foroes on Triton are causing i fo
spiral siowly toward the: planet. In 10-100 miflion yeers {a short time in astronomical terms), the
rmoon will be so close that Neptunian gravity wil 1ser it apart, forming a spectacular ring to
nocompany the planer's modest curment rings.

‘Triton's kandscape is as strange and unexpected as those of o and Micanda. The moon has more

ice, but its crust is a thin vemeer of ritrogen and methana. The moon shows two dramatically
difforent types of larrain: the so-caled “cantaloupe® terrain and a receding ice cap.

Dark streaks appaar on the ice cap. These straaks are the fallout from geyser-iike voicanic vents
that shoot nitrogen gas and dark, fine-grained particles 10 heights of 1-8 km (1-5 m). Triton's thin
atmosphera, only 1/70,000th as thick as Eartivs, has winds thai carry the dark particles and deposit
them as streaks on the ice cap - the coldest surface yat discovered in the solar system (-235
degyees Celsius, -391 degrees Fahrenheiy). Triton might be more ke Piuto than any other object
spacecraft have so far visited,

Pluto

Phuto is the most distant of the planets, yet the eccentricity of its orbt periodically carries It inside
Neptune's orbit, where & has been since 1979 and where & will remain until March 1999, Pluto's
b is also highly inclined -- tited 17 dagrves lo the arbital plane of tha other planets.

Discovered in 1930, Phutn appears to be fttie more than a celestial snowball. The planet's
diameter is calculated 1o be approodmately 2,300 km (1,430 ), only 213 the size of our Moon,
Ground-based observations indicate that Piuto's surface is covered with methane ice and thet
?r-?ggaggni.ﬂs?n&uﬂaglﬂl%ig
the Sun. Observations also show that Pluto's spin axis ie tipped by 122 degrees.

Tha planet has one known satelite, Charon, discovered in 1978, Charon's surtace composition is
ditfersnt from Piuto's: the moon appears to be covered with water-ica rather than methane ice, s
orbit is gravitationally locked with Pluto, 50 both bodies always keep the same hemisphers facing
oach other. Pluto’s and Charor's rotational period and Charon's period of revolution are all 6.4
Earth days.

No spacecralt s ever visited Piuto, however, a Pluto Fast Fiyby mission is being =tudied for
possible kaunch in 1998-2000.
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Planetary Exploration

SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS

Venera 1 Venus Probe Feb 12, 1961 First Soviet planetary flight; launched from Sputnik 8. Radio contact was lost during
USSR flight; spacecraft was not operating when it passed Venus.

Mariner 1 Venus Flyby Jul 22, 1962 Destroyed shortly after launch when vehicie veerad off course.

USA

Sputnik 19 Venus Probe Aug 25, 1962 Unsuccessful Venus attempt,

USSR

Mariner 2 Venus Flyby Aug 27, 1962 Dec 14, 1962 First successful planetary flyby. Provided instrument scanning data. Entered solar
USA orbit.

Sputnik 20 Venus Probe Sep 1, 1962 Unsuccessful Venus attempt.

USSR

Sputnik 21 Venus Probe Sep 12, 1862 Unsuccessful Venus attempt,

USSR

Sputnik 22 Mars Probe Oct 24, 1962 Spacecraft and final racket stage blew up when accelerated to escape velocity.
USSR

Mars 1 Mars Probe Nov 1, 1962 Contact was lost when the spacecraft antenna could no longer be pointed towards
USSR Earth.

Sputnik 24 Mars Probe Nov 4, 1962 Disintegrated during an attempt at Mars trajectory from Earth parking orbit.

USSR

Zond t Venus Probe Apr2, 1964 Communications lost. Spacecraft went into solar orbit.

USSR

Mariner 3 Mars Flyby Nov 5, 1964 Shroud failed to jettison property, Sun and Canpous not acquired; spacecraft did not
USA encounter Mars. Transmissions ceased 9 hours after launch. Entered solar orbit.
Mariner 4 Mars Fiyby Nov 28, 1964 Jul 14, 1965 Provided first close-range images of Mars, confirming the existence of surface craters,
USA Erttered solar orbit.

Zond 2 Mars Probe Nov 30, 1964 Passed by Mars; faited 1o return data. Went imto solar orbit,

USSR




$9-8

-Buipue) saye s8I €2 10} EBIEP peurney

; Q)0Mm SO t Arenpess) "sie/e| samol Jo ADIas Jejiny mole
:coooou Buimors >=..¢uocoao>oa=8 Sﬁmaq!t ‘seke} Jeddn YBnou Jueosep yssn
158} Jayy pek woesed asoeq Agedy pesnpel sem Ayootes Anug 0461 'S) 98Q 0261 ‘L4 By Jepuen snuep Lemluep
WO JRIOS peIBlUT “BieydsILey vsn
WOLANOS Lo BuieALeOLCD 'eoRIMS LIERIEI JO SOIoUd LORNERJ-UBK PepIACIY 6961 ‘'SBy o6l L2 RN Aalld mrew 2 »wuren
WHO Je1os pesews ‘uoiBes vsn
renorEnbe Lo BulEAUBOUOD ‘9IRS LRRUEH 0 S010ud LoANioes.-uBl pepiosg 696} 'lE N 6961 'vZ oS Aqhd srepn 9 JeuLEN
-peysno Bumq 810484 esudsoune ey own Buneasn egym selnuw |G HSSN
104 EIED POIISURS 'opIs HIep S10uUeid o Lo Bleydsoune ey pessiue ensded Wwedse] 6061 'LL N 6064 '0) VBl 8QO.4 BNUeA 9 weueA

‘poysno Bureq elojeq eseydsoune o ol Bugeass epum
BEINUNL S S0} TSP PERAUSUE.S ‘8IS }ep $10u8id Lo sleydsoune pelslle einsded dssn
‘pekodep sem sinyoesed Lew 8.0/8q Bupfe:q sueudsowte Aq peonpes Auoorea Anug 6961 ‘D1 N 6961 'SUBr  BGOId BTIUBA S BIBUOA
UGIO TR0 PRIBIUT WBLILOAALS Doy dneubew vsn
pUe ‘8jeudsOULE "SIMEISIWS) BIBLIS STUBA UO B18p POLLNSI KUBLINIEL) PEOUBADY 1961 '6} PO 21961 ‘vl unp  Aghld snuep g JeuEN

‘pesesd

e)048q I feolweyd pue ‘Aysusp ‘einssexd Hssn
10 SWOWBINSEBL JLeS E§§?§§E£§%§§o 961 'L PO 96} 'TH UM 8GO BIUBA ¥ BI8UBA
&ep wimas HSSN
o3 peye= 10U Jouloue Lowe) 0} YR.0eceds 181y ey Buwinoeq ‘snusA Lo peoedu) 9961 'LJEN  S96'DLAON  BqOld SNUBA £ CI0UOA
yssn
EBP WM O} Peife} I 'snUeA Aq pessed 006l ‘2206  SD61 'ZLAON  8Q0id SNUSA T eBUOA

uonelojdxg Aeleue|d




Planetary Exploration

SPACECRAFT  MISSION LAUNCH DATE  ARRIVAL DATE

REMARKS

Cosmos 359 Venus Lander  Aug 22, 1970
USSR

Mariner 8 Mars Orbiter  May 8, 1971

USA

Cosmos 419 Mars Probe  May 10, 1971

USSR

Mars 2 Mars Orbiter  May 19, 1971 Nowv 27,1971
USSR and Lander

Mars 3 Mars Orbiter  Mary 28, 1871 Dec 2, 1971
USSR and Lander

Mariner 9 Mars Orbiter  May 30, 1971 Nov 13, 1971
USA

Pioneer 10 Jupiter Flyby  Mar 2, 1672 Dec 3, 1973

Venera 8 Venus Lancler Mer 27, 1972 Jul 22, 1572

Cosmos 482 Venus Lander Mar 31, 1972

Unsucoassfl Venus attempt, failed to achieve escape velocity.
Centawr stage maifunctioned shortly after launch.

First use of Proton launcher for a planetary mission. Placed in Earth orbit but failed to
separate from fourth stage.

Landing capsule separated from spacecraft and made first, unsuccessful attempt to soft
land. Lander carried USSR pennant. Orbiter continued to transmit data.

Landing capsule separated from spacecraft and landed i the southern hermisphere.
Onboard camera operated for only 20 seconds, transmitting a small panoramic view.
Orbiter transmitted for 3 months.

First interplanetary probe to orbit anather planet. During nearly a year of operations,
obtained detailed photographs of the Martian moons, Phobos and Deimas, and mapped
100 percent of the Martian surface. Spacecraft is inoperable in Mars orbit.

First 51 the id Belt. Obtained first close-up images of
Jupiter, ir i p and internal structure. Still
operating in atosiwo_ﬁgzoa

As the spacecraft entered the upper atmosphere, the descent module separated while
the service module burned up in the atmosphere. Entry voontwmiacocag
aerodynamic braking before parachute dep n. During
§EE&H§§:&:B§E§ w!ﬁ:&aamo:%ﬂi pressure,
light levels, and descent rates. Transmitted from surface for about 1 hour.

Unsuccessful Venus probe; escape stage misfired leaving craft in Earth orbit.
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Planetary Exploration

SPACECRAFT  WMISSION LAUNCHDATE ARRIVAL DATE REMARKS
viking1  Mars Orbiter Aug 20, 1975 Jul 19,1076 (inorbi)  First U.S. attempt to soft land & spacecraft on another planet. Landed on the Plain of
USA and Landar Jul 20, 1678 (] )  Chryse. Ph showed an orange-red plain strewn with rocks and sand dunes.
wgoi!ilﬁiﬂmnosigzns!qag lﬂo§=§§
percent of the surafce was imaged. Orbiter 1 operated until August 7, 1980, when it
used the last of its attitude control gas. r!ﬁ!._oonuonou!,sgz.u 13, 1963,
Viking 2 Mars Orbiter Sep$, 1975 Aug 7, 1976 (in orbiy Landed on the Plain of Utopia. Discovered water frost on the surface at the end of he
USA and Lander Sep 3, 1976 fended) Martan winter. The two Landers took 4,500 images of the surface and provided over
million weather reparts. Orbiter 2 stopped operating on July 24, 1 numi.!.lg
contral gas was depleted because of a leak. Lender 2 operated untl Apri 12,
when it was shut down due 10 battery degenaragion.
Voyager 2 our ofthe Aug 20, 1977 U9, 1978 (Juper) invesigaied the Jupier, Egggg Provided frst close-up
USA Outer Planets Aug 25, 1981 (Sabumy) photographs of Uranus and its moons. Used gravity-assist at Uranus 10 coninue on ©
Jan 24, 1966 (Urarus) Neptune. Swept within 1280 km of Nepiune on August 25, 1989, The spacecralt wil
Aug 25, 1969 (Nepiune)  continue into intensieliar space.
Voyager 1 ourof Jupiter  Sep5, 1977 Mar 5, 1979 {Jupiter) i:i.&gg; Retumed spectaculer
USA and Sakam Nov 12, 1980 (Sakum) ofaring g Jupiter, Continues 1 retum
i!ggn;s.
Pioneer Verus ‘orus Orbiter  May 20, 1978 Dec4, 1978 giiiii doud systems, explorad i magnelic
USA : of the solar wind with a planet that hes no
wl.:ln:itn Provided radar silimetry maps for nearly ait of he surface of

ggggcggig Stil operating in orbit

Dispaiched heat-reasising probes 10 penerate the stmosphere at ii
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Planetary Exploration

SPACECRAFT MISSION

LAUNCH DATE ARRIVAL DATE

REMARKS

Phobos 1 & 2
USSR

Magelen
usa

Galleo
USA

Mars Cbserver
USA

Mars/Phobos  Jul 7, 19688
Jut 12, 1968

Verws Radar  Mayd, 1089
Mepping

Jupher Orbiter ~ Oct 18, 1968

and Probe

Mars Orbiter Sep 25, 1952

Jan 1989 (Mars)
Jan 1080 (Mars)

International two-spacecraft project to study Mars and its moon Phobos. Phobos 1 was
disabled by a ground control error. Phobos 2 was successiully insented into Martian
orbit In January 1989 to study the Martian surface, atmosphere, and magnetic field. On
March 27, 1989, communications with Phobos 2 were lost and efforts to contact the
BpACcecraft were unsuccessiul.

Aug 1980 Reatumed radar images that showed geciogical feabures Lnilke anything seen on Earth.
One area scientists called craler farms; ancther arsa was covered by a checkened
pattem of closely spaced tault ines nunning st ight angles. Most intriquing were
indications that Venus stil mary be geclogically active. Wil continue 1o map the entire
surface and obeorve evidence of volcanic erupion into 1991,

Dec 8, 1990 (Eart) A sophisticated two-part an Orbiter will be insertad into orbit anound Jupiter

Feb 1991 (Venus) remotsly sense the planet, its satslites and the Jovian magnetosphers and a Probe

¥¥¥<;§=Ei§ﬂn§g$@
planet's coud deck o used the Esnh's gravity 1o speed it on its waty 10 Jupiter.

Communication was lost with 1he Mars Observer on August 21, 1993, 3 days bafore
e orbit insertion bum.
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Lunar Exploration

SPACECRAFT MISSION  LAUNCH DATE  ARRIVAL DATE

REMARKS

Ranger 2
UsAa

Lunar Probe  Nov 1B, 1061

Lunar Landing Jan 26, 1962

Lunar Landing Apr 23, 1962

Lunar Landing Oct 18, 1962

Lunar Probe  Jan 4, 1063

Lunar Orbiter  Apr 2, 1863

Lunar Photo  Jan 30, 1964
Lunar Photo  Jul 28, 1964

Lunar Photo  Feb 17, 1865

Lunar Photo  Mar 21, 1965

Apr 26, 1962

Feb 2, 1964
Jul 31, 1964

Feb 20, 1965

Mar 24, 1965

Flight test of spacecraft systems for future lunar and Interplanetary missions. Launch
vehicle altitude control system failed, resulting in low Earth orbit. Reentered
November 20, 1961,

rgagituogg%_:ggi%?ggwmgnit
data on Entered solar orbit.

Failure of central computer and sequencer system rendered experiments useless. No
telemetry received. impacted on far side of the Moon,

Powar failure rendered alt systems and experiments useless; 4 hours of data received
from gamma ray experiment before battery depletion. Passed within 450 miles of the
Moon. Entered solar orbit.

Unsuccessful lunar attempt.

Attempt to solve problems of landing instrument containers. Contact lost as it passed
the Moon. Barycentric orbit.

TV cameras failed; no data retumed. Impacted in the Sea of Trarquility area.

Transmitted high quality photographs, man's first closs-up lunar views, before impacting
in the Sea of Clouds area.

Ti itted high quality photographs before impacting in the Sea of Tranquility area.

T high quality photogy betore g In the Crater of Alphonsus.
).:53»83&8!2052::3&:&::!&!522355-?!2
spectacular from the Moon.
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Lunar Exploration

SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE

Surveyor 2 Lunar Lander  Sep 20, 1966
USA
Luna 12 Luner Orbiter  Oct 22, 1966
USSR

Lunar Orbitar 2 Lunar Orbiter  Nov 6, 1988
USA

Luna 13 Lunar Lander Dec 21, 1988
USSR

Lunar Orbiter 3 Lunar Orbiter  Feb 4, 1867
USA

Surveyor 3 Lunar Lander  Apr 17, 1067
USA

Lunar Orbiter 4 Luner Orbiter  May 4, 1967
USA

Surveyor 4 Lunar Lander  Jul 14, 1987
USA

Lunar Orbiter 5 Lunar Orbiter  Aug 1, 1967
USA

Sep 22, 1968

Nov 10, 1666

Dec 24, 1966

Feb B, 1067

Apr 19, 1967

May 8, 1967

Jul 17, 1067

Aug 5, 1867

Spacecraft crashed onto the lunar surface southeast of the crater Copernicus when one
of its three vemier engines failad o ignite during & mid-course maneuver,

TV system transmitted large-scale pictures of Sea of Rains and Crater Aristarchus.
areas. Tested electric motor for Lunokhod's wheels. Selenocentric orbit

Photographed landing sites, inchuding the Ranger B landing point, and surface debxis
tossed out at impact. Impacted the Moon on October 11, 1967,

Soft landed in Ocean of Storms and sent back panoramic views. Two arms were
extended to measure soil density and surface radioactivity.

Photographed lunar landing sites; provided gravitational fiekd and lunar environment
data. Impacted the Moon on October 9, 1967,

Vemier engines failad to cut off as planned and the spacecraft bounced twice before
landing in the Ocean of Storms. Returmed images. Including a picture of the Earth
duning lunar eclipse, and used a scoop to make the first excavation and bearing test on
an extraterrestrial body. Returned data on a soil sample. Visual range of TV cameras
was extended by using two flat mirrors.

Provided the first pictures of the lunar south pole. Impactad the Moon on Oct 6, 1967,

Radio contact was lost 2-1/2 minutes before touchdown when the signal was abruptly
lost. Impacted in Sinus Medi.

Ir d lunar p o 200 to better than D9%. Used in orbit as a tracking
target. Impacted the Moon on January 31, 1968.
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Lunar Exploration

SPACECRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS

Cosmos 300 Lunar Probe  Sep 23, 1969 Unsuccesshul lunar attempt. Reentered September 27, 1960,

USSR

Cosmos 305 Lunar Probe  Oct 22, 1068 Unsuccessful lunar sitempt. Reentered October 24, 1969,

USSR

Luna 16 Luner Sample  Sep 12, 1870 Sep 20, 1970 First recovery of lunar soil by an 0 Ci landing achieved in

USSR Retum Sea of Fertility; é&:&&%glﬂggs.ﬂg!&

t© Eavthon 24,1970,

Zond 8 Circumiunay ~ Oct 20, 1970 Fourth i flight. Color pict taken of Earth and Moon. Russia's sacond sea

USSA ggsagonac!mq 15970, in the Indian Ocean.

Luna 17 Lunar Rover  Nov 10, 1870 Nowv 17, 1970 Carrying the first Moon robot, soft landed in Sea of Rains. Lunckhod 1, driven by 5-man

USSR team on Earth, traveled over the lunar surface for 11 days; ransmitted photos and
analyzed soll samples.

Luna 18 Lunar Lander  Sep 2, 1871 Atternpted to land in Sea of Fertility on Sep 11, 1971, G ceased

USSR shortly after command was given to start descent engine.

Luna 18 Lunar Orbiter  Sep 28, 1971 From lunar orbit, studied Moon's gravitational field; transmitted TV pictures of the

USSR surface. Selenocentric orbit.
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Unofficial Tabulation of CIS (USSR) Payloads (cont'd)
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NASA Major Launch Record 1958

MISSION/ LAUNCH JLAUNCH [PERIOD | CURRENT ORBITAL vgmaw WEIGHT| REMARKS
Intl Design VEHICLE | DATE | (Mins)) [Apoges (km) | Perig g (AN L from ESMC, unless otherwise noted)
1958 1958
Pioness | (L) Ther-Able ¢ Oct1 DOWN OCT 12, 1958 342 Measure magnetic faids around Earth or Moon. Etror in burmout
Eml 130 () wwiloclty and anghe; dit not reach Moon. Retumed 43 howrs of data on
oxtent of radiation band, iaal;gll magnelic flek,
denaly of spece, and

magrietic fieid.

Beacon | (U) Jupiter C Oa 23 DiD NOT ACHIEVE ORBIT 42 Thin plastic sphere (12-fest in diameter afier inflation) to study
(0] atmosphare density at various levets. Uppsr stages and peyload
rated prior 1o first- burnout.
Pioneer It (U} Thos-Abie | Nov 8 DID NOT ORBIT 36.1  Measurement of magnetic fiwids around Earth or Mocn. Third stage
129 (U falied 10 ignite. ks briet data provided svidence that equetorial region
about Earih has higher fhux and highar energy radiation than previously
comiderad
Ploneer It (L)} Juna Il {U) DecE DOWN DEC 7. 1968 59 Msasurement of radiation in space. Error in burnoul velocity and angle;
did not reach Moon. During its flight, discovered second radiation bekt
siqund Eorth
1959 1959
Vanguard || (U} Vanguard Fob 17 1248 3054 587 29 94 Sphere (20 inches in diametsr 1o measure doud caver. First Earth
Alpha 1 (SLV-4) (L} Pphoto from satelte. Interpratation of data dificult because satelite
developed precessing motion.
Pioneer 1V (S) Juna I (S} Mar 3 HELOCENTRIC ORBIT 6.1 Maasurament of radiation in space. Achieved Earth-Moon trajactory;
Nu 1 retumad exceliont radiation data. Passed within 37,300 miles of the

Moon on March 4, 1959.

Vanguard (U) Vanguard Apr13 DD 10.6  Payload consisted of two independent spheres: Sphers A contained a
{SLV-8) () precise magnatometer to mep Earth's magnetic feld, Sphem B wes &

gt’g%?ﬂ%g Sacond stage failed

because of da: at

Vanguard (U} Vanguard Jun 22 DID NOT ORBIT 88 Magnesium alloy 3 1!.:359.. dismeter), to measure
(SLv-6) (U §g§§5§§i!§ Faulty second-

essu(e vaive caused failure.

Explorer (S-1} Juno | (L) Sl 16 DID ACHIEVE ORBIT 41. il._.-m!c_ _lnf!:g Destroyed by Range Safety

()] Officer 5-1/2 seconds after Ioff; faikure of powsr supply 1o guidance

systom,
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NASA Major Launch Record

1960

MISSION/

LAUNCH [LAUNCH [PERIOD | CURRENT ORBITAL PARAMETERS | WEIGHT]

REMARKS

Inti Design VEHICLE | DATE A!.:: { Apoges (km m) [ incl Launches from ESMC, uniess otherwise n
Tiros 1 (8) Thor-Able I Apr 1 685 658 484 1225  First succossfis weather-study stelite. Demonsirated that satoliles
Bot 2 148(8) could be used 1o survey global wasther conditions and study other
surtace festures from spece. Transmitied 22,952 good-quallty cloud-
gover pholographs.
Scout X (L) Soout X (Uy Apr 18 SUBORBITAL FLIGHT §_§§<§F§i4‘ with live first and third
Echo A-10 () Thor-Deita May 13 O{D NOT ACHIEVE ORBIT ™3 ,s.oo.g.‘aln?o!‘.‘.o’.l!! i!c.
[URE) communications e; xvoa:.ls- During coast pariod, attitude conirol jets
on second
Scout | Jdul 1 Sul BITAL FLIGHT L
Mercury (MA-1} (L} Allas 50 (L)  Jul 29 DID NOT ACHIEVE DRBIT Suborbital test of Mercury Capsule Reentry. ,_.?.Ea—oaon
£5 seconds after launch.
Echo | (A-11) (S) Thor-Dekta Aug 12 OOWN MAY 24, 1968 753  First passive communications salelite (100-foot sphere). Refiected a
lota 1 @2 (S !!{ggiimg Bo-?z-an:
demonstrati teihe.
Pionser (P-30) (U} Atlas-Able 80  Sep 25 DID NOT ACHIEVE ORBIT 1755 I-ngx_.!:!-!..-oau.gl in lunar orbit, 1o investigete 88
v snvironment between the Earth and the Moon, Second stage falled due
1o makunction in oxidizer system,
Scout Il {S) Boowt 2 (S) Octe SUBDRBITAL FLIGHT Launch Vehicle Development Test, second complete Scout vehicie,
reached an aitude of 3,500 mi (WFE)
Explorer 8 (5-30) (S}  Juno lI (S) Nov 3 1025 1381 395 499 408 Contained i for detailed of the
Xi1 Confirmad the existence of 8 helium layer in the uppar simosphers
Little Joe 5 (L) Littie Joa Nov 8 SUBORBITAL FLIGHT Suborbitai lest of Mercury Capsule to quality capaule system. Capsule
LN #45(S) rate {WFF)
Tios Il (S) Thor-Deita Nov 23 963 614 549 485 igh K and infrared for
Pil 23 (S) shobat metsorological iformation system
Explores (S-56) (U) Scout 3 (L) Dec 4 DID NOT ACHIEVE ORBIT 8.4 12-toot sphere to determine the dansity of the Earth's atmosphere.
$acond stags failed to kinite,
Pioneer (P-31) () Allas-Able 91  Dec 15 DID NOT ACHIEVE ORBIT 175.9  Highly instrumenied probe, in lunar orbit, i irvestigate the
(3] savitonment betwsen the Earth snd the Moon, Vehicle sxploded
sbout 70 seconds after lsunch due to maliunction in ficst sta
Mercury (MR-1A} Redstone (S) Dec 19 SUBORBITAL FLIGHT Unmannsd Mescury spececraft, in suborbital trajectory, !G!ul_ 235
() miles down range aftwr reaching an altifude of 135 miles and a speed of

neas 4,200 mph. Capsuls recoverad sbout 50 minutes after launch.

B-82




-9

“ONIEINUN Guam $2MNd AL "WGI0 RO OB

Byl pue segw 296'Z2 Aq UCOW Syl Bursuu YROEORDR B LI pogea) () 121 L wydry’

UORIINEEUL 149008 Sosz.so..ianozoea!.!-_i: H 96T LGHO OHINIOONEH §2 USy @ weby-say (N} 4y seBuvy
POITIB GUoI0s OFGC 1 K TUsesons

Bupedo pus uoPele semEIURY) 19 ) ) 0952 1HOMS TV.LIGBOENS gL uer _ (S) gEE Jout (8) (1-1AV} 0wl

2961

2961

RGO O S

pue “ArBoq UG S0U3 eezURdUNLY
‘Wb Fewq0 pouuvi 0} 10ud swojsis Andsep K 10 199) Wb (Bul

ts...iwsa_ 0y Buvees

| By

¥SIEL (s} (s-vw) Aoy

2 rMN (5} o6 ey

ymsas susby 0ihB gos d n Lt 3 TR 4
ggg!%vgﬁgtg.‘aﬁ T90E 1961 ‘02 AON NAMOQ 81 AON_ g wueby-seny {0 1 obuey

"GRG Jeye SPUCSOT 7F XOW0

Aayes sBuey Aq pelkassop $06018 BaI) J0UID OU J0YR BPUCOES {n) moog amg
92 pepaydxe ebwms yrndy pompen Buppwil Ancien eyl o mel leNqi)  1'28 L1940 IATHOV LON aI0 4 AON ve0s gy () (1-SK) Anonyy
"OPRIGA GG TR/ TSTTI-vs)
uotENdaXd 161800q |-S JO 1901 WAUKICKARP SIVSA ounm -aaﬂm AHOS YLEH0ENs PO  {g) ) wmeg 189 uInjeg
e TROAUGINEEe ASUSR UOIDMNG POPAGIY 53] 192
SO LGZ'Y JO FPNYNY POUONSY '9GOIIOD) JYIINIE/ISH SEIUOA AHDI TVAIBHOBNS 81 ¥O 2 wos (tz-d) v 9g0id
[ iew senpelao Kieassal pue 'BuppRn eV |

‘oinedTD Yy WQIO SUO IOUY DOIU AKBACOS) POuLLISIepesd o) sneded (g} s)
wnw: siﬂ!.!_.ﬁ:wa_ -_inn_b.u_ W0 B G0 L vZZ) £} dog 88 seny (v} Ainosen
[ (15
pus peduy e.o.oo!_al:_ ia.see_ BOHSA LpUNT SRIYRAT  R'YE 1961 ‘82 HNY NMOQA 5 by 9 noag (n) €1 serordxy

WO Y3 MO| ) Durwes)

‘umse) 0} poyey wueby ‘sotonsed opebieue pue ‘epiey Jneubew ‘AR )i
oS00 9160, Bk Jsuny jo o) Wby 2908 1861 0€ DY NMOa £z By _g sueBy-seny ['W]] x?-m
T S T ——. L uolrsdn

© % S¥9g USHY USA 04 pounUep| “sepped opebieus pus ‘spey (s} (9} nm:o(wv
‘Spum 108 Gl OISRV 0 A §LE €961 35 NMOQ 91 By wweg-ouy 2z 1ewoidhg

"SPUCOWE 1T SOV § | UOHRING VoMU
“IOIRM )0 SIRLINE WIGL PANTSAS SUM Jopd INQ 0| SEM YRDGNdS 1964 12 W QIANYT (s) t-euomspeyy (£ yon Auroqn))
‘Buipuwy Joyy WossD | 1BAA Yk WO [TIGIONNS POULRLY USRS 0'0LYL AHON YLBWOANS 2z e -Amoien (s) Ao
(psiou im0 SSIUN ‘DNST WOY SOYSUNE IIY) (B | (Bep) pul | (uny) eebiied [ (unif eebodv [ (su) | 31va [310IHIA ubiseq il

SHHUVYNIY OI3M | SHILINVHVC TYLIEHO LNIHEND | GOIW3d | HONNYT| HONNY /NOISSIN

1961

p1oday youneT Jofey YSYN




NASA Major Launch Record 1962

MISSION/ LAUNCH [LAUNCH |PERIOD | chmmz._. ORBITAL PARAMETERS | WEIGH REMARKS
Intl Design VEMICLE | DATE A!____u.v { nci (All Launches from ESMC, unless otherwise noted)
Tios IV (8) Thor-Delta Feb 8 a12 2} 483 129.3 Continued ressarch and developmeni of meleorological satollite
Bota 1 M system. U.S. Weather Bureau initiated intsrnational radio facsimile
ansmiagion of cloud maps based of dala received.
Mercury (MA-8) Atias 109 Feb 20 LANDED FEB 20, 1962 . 13549 First U.S. manned orbital flight. John H. Glenn, Jr. made theee orbits of
(Friendship 7) ($) )] the Earth. Capsule and pilot recoverad after 21 minutes in the waler.
| Gamma 1 Mission Duration 4 hours 55 minutes 23 seconds.
Reentry | (U) Scowt 8 (5) Mar 1 SUBORBITAL FLIGHT Launch vehicis development tes/Reentry test. Desired spead was
not achieved. (WFF)
080-) {S) Thor-Delta Mar 7 DOWN OCT 8, 1981 207.7 Camied 13 instruments 10 study Sun-Earth relationships. ._v u:::on
Zota 1 [T wimost 1,000 hours of on sokr
measurements of 75 solar flares.
Probe B (P-21a) Scod 9 (5)  Mar 2 SUBGRBITAL FLIGHT 5 vehicie tific o Reached .._-_._...a.. of
| {S) 3,810 milss; provided election densi
Rangec 4 (U) Atias-Agena B Apv 23 IMP; MOON ON APR 28, 1962 3311 Second attsmpt to rough land instrumented capsul _oaaxoe: Failure
Mu t ) of central computer and sequencer system rendered sxperiments
Saturn Test Salum | 8) Apr 26 SUBORBITAL FLIGHT 68187.0 wg_rg vahicle test; carried 95 tans of ballast water in upper
(8A-2) (8) }3%?3{..-:-330285?.8382:3
I
Al 1 (8) Thor-Oska  Apr 28
Omicron 1 9 (S)
[ Contaur Tost 1 ‘Atias-Cortair May 8
(ACHLY (F-1) ()
Mercury (MA-7) Aties 107 May 24 LANDED MAY 24, 1962 13495  Second orbital Manned Fliight with M. Scott Carpenter. Heertered
(Aurora 7) (S) S under manual control after three orbits. Mission Duration 4 hours
Toaud 56 minutes 5 seconds.
Thros V (8) Thor-Deltn Jun 19 0.4 880 573 58.1 120.3 Continued research and developmeni of metecrological saieifts
A-Alpha (1] system. Extended g!_o.s.oinvt r.s:?w Observed ice
i
Toutar 1 (8 ThorDelts il 10 1578 5642 [ “s

Echo (AVT-2) (8) Thor-Delta Jut 18 2560 Suborbital 8:-:..;?..3-.’. Infiation successtul; radar nn.rl.l_
(1) S that the sphere surface waa not as smooth as planned.
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NASA Major Launch Record 1963

MISSION/ LAUNCH [LAUNCH vmr_OO_ CURRENT ORBITAL PARAMETERS |WEIG REMARKS

intl Design VEHICLE | DATE | (Mins.) [Apoges (km}] Porigee (km) | Incl (deg) | _(kg) {All Launches from ESMC, unless otherwise noted)

1963 1963

Syncom | (U} Thor-Deha Feb 14 CURRENT ELEMENTS NOT MAINTAINED 39.0 Firsttestota ion satelite in g orbit. Inkial

1963 04A (16) (S} gg;ilgaigﬂﬂi ofter
cotnmand to fire apogas motor.

Saturn Test Saturn | Mar 28 SUBORBITAL FLIGHT Suborbital launch vehicle development test. Programmed in-flight

(SA4) (S) ) n;&kﬁtaios..!

Explorer 17 {(SA-4) (S) Thor-Deha Apt 3 DOWN 24, 1966 183.7 !.lh nlln« 85.8-!0: prossure and temparature of the Earth's

1963 09A {17 (S) Discovered a bek of newutral halium around the Earth,

Telstar Il (S) Thor-Daha May 7 2253 10007 267 428 ™4 uct (E.vl:n communication experiments. Color and bisck and

1963 13A 18) (8) white telavislon successtully transmitied 1o Great Britain and France.
Reimbursable (ATST)

Mercury (MA-9) Attas 130 May 15 LANDED MAY 18, 1963 1360.8  Fourth Orbital Manne flight with L. Gordon Cooper, Jr. Various tests

(Faith J S) ) !.._ L were Capsule after 22 orbits.

1983154 A9 seconds,

RFD-1 {Sy Scout 19 (S]  May 22 SUBORBITAL FLIGHT 2178 mg_ .I_Q« fight g camied AEC Reactor mockup.

Reimbursable (AEC) {WFF)
s VIl (S) Thor-Delta Jun 19 %7 415 396 56.2 1347 metsorological satelite development. Furnished over

_womm; (19 (S) 30,000 useful cloud cover g piciures of Hur

L Giny in ity oarly stages in mid-October.

CRL (USAF) (S) Scont 21 (S) Jun28 DOWN DEC 14, 1983 99.8  Cambridge Resssrch Lab geophysics axperiment test.

1963 26A Reimbursable (DOO). {WFF)

Reentry HI {U) Scout22 () S 20 SUBORBITAL FLIGHT g_ginz.tggio—ggil! at

Syncom i {S) Thor-Detta Jul 26 CURRENT ELEMENTS NOT MAINTAINED 83::!{8: satelito test. Voice, telstype,

1963 31A (20) (S} facsimile, and data transmission tests ware conducted.

Little Joe I} Little Joe Aug 28 SUBORBITAL FLIGHT Suborbital Apollo launch vehicle test. Booster qualiication test with

Test(S) s ____ dumemy payioad. (White Sande) |

Explorer 18 (S) Thor-Delta Nov 27 DOWN DEC 30, 1985 @26 Firat in a seriea of interplanetary Monltoring Platforms to cbeerve

(IMP-A) [rai N ] BPAcE OVer &N periad of the solar cycie.

1963 46A Discovered a region of high-anergy radiation beyond the Van Allen belts;
reported stationary shock wave created by the interaction of the solar
wind and geomagnetic fleld.
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NASA Major Launch Record 1964

MISSION/ LAUNCH (LAUNCH vmn_O_u_ CURRENT ORBITAL PARAMETERS _im_mx,_‘ REMARKS

Intl Design VEHICLE | DATE | (Mins.)) | Apogee (km) [Perigee (km)[Inci (deg) | (kg) (All L hes from ESMC, unless otherwise noted)
Salum | (SA-6) (S) Satum | May 28 DOWN JUN 1, 1964 17644.9 Vehicle development test. First flight of unmanned model of the
1964 25A {5A-6) {5} Apollo spacecraft. 106 measuremants obtained.
Centaur Teet Il Atias-Contaur  Jun 30 SUBORBITAL FLIGHT Launch vehicle development test; performance and guidance
$) AC () evaluation.
SERT | (S) Scout28 (S) Ju20 SUBORBITAL FLIGHT Test ion engine performance in space. Oo!w:i that high
Ranger VIl (S) Alias-Agone B Jui 28 IMPACTED MOON ON JUL 31, 1964 364.7  Photogeaph hinar surface before hard ::nn.u 43:2:!& 4318 high

1964 41A 250 (S) quality photographa showing amazing detail befora impacting in Sea of
Clouds; fight time B8 hours 35 finutes 55 seconds.

Reentry IV (S) Scout 29 (S) Aug 18 SUBORBITAL FLIGHT

Syncom I} (S) Delta 25 Aug 18 CURRENT ELEMENTS NOT MAINTAINED .8 ications satelite. Provided

1964 47A (0] ?ozgﬂnooo‘?‘o{sgii!ﬂgo-igﬁ&ﬁg
communications tests.

Expiorer 20 (S) Scout 30 Aug 25 1038 1001 855 798 44.5  lonosphare Explorer to abtain radio soundings of upper ionosphere

19684 S1A {S) as part of the Topside Sounder program.

Nimbas | (S} Thor-Agena 8  Aug 28 DOWN MAY 18, 1574 376.5 Improved meteoroiogical sateliite; Earth oriented to provide complete

1964 52A (S} plobal cloud cover images. Retumed mors than 27,000 excelent
photographs; APT aystem supplied daytime photos 1o low-cost ground
stations.

0GO 1 (V) Abas-Agera B Sep 4 CURRENT ELEMENTS NOT MAINTAINED 4872 Su capable of ng related

1064 54A 195 ($) Carried 20 1 and solar
waoa_ deployment anomaly ow-ﬁin horizon scanner's view of Earth.

Satum | (SA-7) (S) Setum | (S}  Sep 18 DOYWN SEP 22, 1964 Demonstrate Launch Vehicle/apacecraft oo.:vbnvﬁa and test launch

1984 57A escaps system. Telemetry obtained from 131 separale and continuous
measwements.

Explorer 21 (U) Delta 26 Oct4 DOWN JAN 30, 1968 nterplanetary Monitorng Platform to uql! .=-o=n=n :o—n- cai_a:

1964 680A (V]

Scout 31 Oct9
Explorer 22 (S) Scout 32 Oct 10 104.3 1054 872 .7 wnm Beacon Explorer; lo gsgﬁig!igo-

1964 B4A ) structure and reiate ionospheric behavior to solar radiation. Low-cost
! ground siations throughout the world received uncoded radio signals.
Lases tracking accompiishad on October 11, 1964, (WSMC)
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NASA Major Launch Record

1965
MISSION/ LAUNCH |LAUNCH | PERIOD FOCJIm24 ORBITAL PARAMETERS | WEIG|

Intl Design_ VEHICLE | DATE | Mins.) [Apogee (km) [ Perigee (km)] incl (d ko)

Ranger Vili (S) Atias-Agena B Feb 17 IMPACTED MOON ON FEB 20, 1965 364.7  Photograph lunar surface before hard impact. Transmitted 7,137 high

1965 10A 196 (S) quality photographs before impacting in the Sea of Tranquility: fight time
£i4.54 hours

Cartaur Tost Atias-Cortaur  Mar 2 SUBORBITAL FLIGHT 25480 Vehicle development leat; Atias stage failed 4 seconds after iitoly.

1] {AC-S5} (t))

Ranger IX (5 Allas-Agena B Mar 21 MPACTED MOON ON MAR 24, 1965 3647 Pholograph lunar surface before hard impact. Tranamiind 5,814

1965 20A 204 (S) excellont quality picturss; about 200 pictures relaysd live via commercial
TV. Flight time 84.52 hours.

Gemini Il {S) Titan 11 3 Mar 23 LANDED MAR 23, 1965 32369 First manned orbdal ight of the Gemini program, with astronauts

1965 24A ()] Virgdl 1. Grissom and John W. Young. Manually controlied roentry after
threw arbits. Mission Duration 4 hours 52 mimutes 31 seconds.

Intelaat 1 (F-1) (S) Deta 30 A6 CURRENT ELEMENTS NOT MAINTAINED

1965 28A & __

Explorer 27 (S) Scout 36 Apr 29 107.7 1312 929 “"z2 60.8 w.leo:mxv—ﬂoq gggm.azlnigi Also

1965 32A ), carried lser tracking experiments.

Apolio Abort Litle Joe 1l May 18 AL FLIGHT Demonstration of abort capabity of Apolio spacecraft. Launch sscape

A-003 (L)) w vehicle at high akitude not accomplished due to malfunction of Little Joe
} Booster. {White Sands}

Fa i (S) Atlas-Antares May 22 SUBORBITAL FLKGHT 20058 Second Resntry Test to study 3'.5& !2_8:3!- sncounterad by a

264 (9] the Earth's wgh s

Pagasus Il (S) Satum | May 25 DOWN NOV 3, 1979 14515 !gggggg

1965 30A SAB(S) ____donaly than expected.

Explorec 28 (S} Dedta 31 May 29 DOWN JUL 4, 1968 59.0 Third interplanetary Monitoring Plalform, carrying sight scientine

1965 42A S) instruments, to measure magnetic fiokis, cosmic rays, and solar wind
beyond the Earth's magnetosphers.

Gemini IV {S) Than il 4 Jun 3 LANDED JUN 7, 1965 3537.6  Second manned Gemini fight with Jamee A. McDt and Edward H.

1965 434 ) Whie. During fight, White perfonmed a 22 minute EVA using the Zsro-
G It

Tiwos X (S) Dela 32 KR 1001 807 722 988 127.0 First U.S. Weather Bursau-funded Tiros; obtained maximum coverage

1865 51A S) of 1965 wyricane and 100N SBASON.

Pegasus 11 {S) Satum | Jil 30 DOWN AUG 4, 1969 1451.5  Final micrometeoroid detection experiment. Resuks of Pegasus

1965 B0A {SA-10) (8) program indicated that the fux of small particies was leas than expected,
he e of large particies was more than sxpected, and the fux of
medium-sized particies was about as predicied.

B-90
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NASA Major Launch Record 1965

MISSION/ LAUNCH |LAUNCH | PERIOD _ CURRENT ORBITAL PARAMETERS _im—nm:._. REMARKS
Int Design VEHICLE | DATE | (Mins.) [Apogee (km) [ Periges Incl (di 9) (Ant hes from ESMC, unless otherwise noted)
Gemini VI-A (S} Than It 7 Dec 15 LANDED DEC 18, 1965 31752  Fifth manned miasion with Walter M. Schirra, Jr. and Thomas P.
1965 104A ;] Staftord. First rendezvous in space accomplished with Gemini Vi
Pioneer V1 (S) Deka 35 Dec 16 HELIOCENTRIC ORBIT 63.5 Operated in solar orbit to provide data on solar wind, interpianetary
19685 105A (] magnetic felds, solar physics, and high-energy charged particies and
i finkds,
1966 1966
Apolio Abort Littis Joo Il Jan 20 SUBORBITAL FLKGHT 4989.0  Apolio dsvelopment fight to domonstrate launch escape vehicle
| A-004 (S) () ormance. ight ite Sands)
ESSA | (S} Dekta 38 Feb3 95.7 808 684 978 1383  Sun-synchroncous orbil permitted salellite to view weather in each area
1966 08A ] of the globe each day, pholographing a given area at the same local
time every day. First Advanced Vidicon Camera System provided
valuable information about weather patiemns and conditions.
Reimburseble (NOAA). (WSMC) |
Resntry V (S) Scout42(S) Feb?9 SUBORBITAL FLIGHT 950 Testio the heating esws of a body ing the
Apolio Setum Satun 1B Feb 26 SUBORBITAL FLIGHT
| (AS-201) (5) & ____spececnt.
ESSA I {S) Dedta 37 Feb 28 1134 1412 1382 1010 131.5  Provided direct readout of cloud cover photos to local users. Along
1966 18A ) with ESSA |, completed the inkial global weather saieiite system.
Reimbursable (NOAA) (WSMC)
Gemini Vit {U) Than K8 {S) Marté LANDED MAR 17, 1968 37880 Agena Target Vehicle launched from Complex 14 and manned Gemini
1908 20A faunched from Complex 19. Astronauts Neit A. Armstrong and David
GATV {S) Atias-Agera D Mar 16 DOWN SEP 15, 1867 R. Scott accomphished rendezvous and docking. Afttude and
1966 19A 5302 (8) maneuver thrustier mafunction causad the docked spacecraft fo tumble,
Astronatsts separated the vehicles and terminated the miasion sarly;
EVA was not accomplished. First Pacific Ocean landing. Mission
Cantoaw Tost (U} Atlas-Contawr  Apr B DOWN MAY 8, 1966 784.7 Launch vehicle development flight; caried Surveyor model. Second
1968 30A (AC-8) LN Centawr Engine firing unsuccesstul.
OAO | (U) Allas-Agora D Apr8 100.8 793 783 35.0 1769.0 Carried four experiments to study UV, X-ray and gamma-ray regions.
1966 31A 5002C (8) Primary battery maltunctioned.
Nimbiss 1 (5) Thor-Agena D May 14 108.0 1174 1001 100.6 4137 Provided giobal weather photography on 24-hour basis for
1868 40A D 5303 (S) mateorological research and operational use. (WSMC)
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NASA Major Launch Record 1966

MISSION/ LAUNCH |LAUNCH (PERIOD | CURRENT ORBITAL PARAMETERS REMARKS

Intl Design VEHICLE | DATE | (Mins.) [Apoges (km) Launches from ESMC, uniess othorwise noted)

Pioneer VIl {S) Deha 40 Aug 17 HELIQCENTRIC ORBIT 635 Second in a series of interplanetary probes to provide data on solar

1966 75A {3} wind, magnetic fieids, and cosmic (ays.

Apolio Satum Satumn 1B (§) Aug 25 SUBORBITAL FLIGHT 25809.7  Apolio launch vehi fight to test Cy ind

AS-202 (S Module heat shield and obtain kaunch vehicle and spacecraft data_

Gemini XI (S) Titan 1 11 (S) Sep 12 LANDED SEP 15, 1968 3798.4  Ninth manned mizsion with Chartes Conrad, Jr. and Richard F. Gordon,

1966 B1A Jr. Rendazvous and docking achieved. Uimbilical and standup EVA

GATV (S) Allas-Agena D Sep 12 DOWN DEC 30, 1986 porformed and as woll a3 tethered spacacraft experiment. Mission

1966 BOA 5306 (S) Duration 71 hours 17 minutes 8 seconds.

Surveyor Il (U) Allas-Centaw  Sep 20 MPACTED ON SEP 23, 1968 10002 w!uo:a #0f lunar landing plannad. One vemier engine did not fire for

1966 B4A (AC-7) (S} ion, sending the into a tumbling mode.
Crashed southeast of crater Al

ESSA I (S) Deha 41 Oct2 1145 1483 1384 100.8 147.4  Replaced ESSA | in Tiwos Operational Sateliits a._.Omv i-.?

1966 B7A [&)] Sophisticated cameras and sansors provided valuabis information about
the workl's weathar pattemns/conditions. Reimbursable [NOAA}.

Centaur Test Atlas-Contaur  Oct 26 DOWN NOV 8, 1968 952.8  Launch vehicle development flight: Surveyor madel injected into

{AC-9} (S) (AC-9) (5) simulated kines tranater orbit. Demonstrated two-burn parking arbit

1866 95A operational capablity.

Irtelaat 1| F-1 (L) Dela42(S) Oct2e "y 3rz2n 3123 169 871 Comsat commercial 833:3.8: satolits. Apogee monitor

1966 96A maitunction resulted in sl

Lunar Orbier 2 (S) Atlas-Agena D Nov 6 OCT 11, 1967 3858 Photographed kunar landin, nu:ou:o.:__h!c_v!_xn!&&is

1966 100A 5802 () on lunar gravitational fieid; pholographed Ranger VIl landing point and
surface detis fossed out ot impact.

Gemini XI! {S) Than 1112 (5} Nov 11 LANDED NOV 15, 1966 37621 Tenth and inst mannsd Gamini flight with James A. Loved, Jr, and

1966 104A Edwin E. Aldrin, Jr. Rendezvous and docking achieved. Two EVA'S

GATV ($) Atias-Agena D Nov 11 DOWN DEC 23, 1968 performed. Mission duration 94 hours 34 minutes 31 seconds.

1966 103A 5307 (S)

ATS 1 (S} Atina-Agena 0 Dec 7 1438.0 B817 35750 143 7031 Perform various and control

1866 110A 5101 (S) %!&93.{%;31&

Spin-scan cloud camers
photographad changing t.-?! patiems; air-to-ground and air-to-a
unications demenstrated for the frst tme, .. |

Biosatefite | (L) Deha 43 Dec 14 DOWN FEB 15, 1967 4284 Camied biological specimens to determine the affects of the space

1966 114A {S) environment on iife processes. Reentry vehicie separated but rockst
fajlod, leaving the capsule in orbit. No useful sclentific data obtained.
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NASA Major Launch Record

1967

1967 73A

8

MISSION/ LAUNCH [LAUNCH | PERIOD ~ CURRENT ORBITAL PARAMETERS _imﬁz,_v REMARKS

Intl Design VEHICLE | DATE | (Mins,) jApogee (km) [ Perigee (km)] Incl (deg) | (kg) {All Launches from ESMC, unless otherwisa noted)

ESRO II-A (U) Scout 55 (U}  May 29 0ID NOT ACHIEVE ORBIT 89.1  Carind 7 expefiments to study solar and cosmic radiation. Third stage
vehicle tailure, tive with ESRO.

Mariner V (S) Allas-Agena D Jun 14 HELIOCENTRIC ORBIT 2449 Venus flyby. Returned data on planet's atmosphere, radiation, and

1967 60A 5401 {S} magnetic field snvironment.

Surveyor IV (U) Allas-Centaur  Jul 14 IMPACTED MOON ON JUL 17, 1967 1037.4  Lunar soft landing mission. Al systems were normat undil 2 seconds

1967 68A {AC-11) (S) before retro rocket burnout {2-1/2 minutes before touchdown) when the
sighal was abrupt lost,

Explorer 35 (5) Delta SO Ju19 SELENOCENTRIC ORBIT 1044  Interplanetary Monitoring Platform 10 study solar wind and

1967 70A S) interpianatary Belds at lunar distances. Lunar orbit achieved. Results
indicated no shock front precades the Moon, no magnetic field, no
radiation baits or evidence of lunar « here.

OGO IV (S} Thor-Agena 0 Jul 28 DOWN AUG 18, 1972 5516 Study relationship between Sun and Earth's environment. Near-polar

orbit achieved, 3-axis stabilized. M

Lunar Orbiter V (S) Atias-Agena [} Aug 1 DOWN AN 31, 1968 385.6  Fifth and final misaion 1o photograph potential landing sites from lunar
1967 75A 5805 (S) orbit. _Increassd unar photogral coverage 1o better than 99%
Biosatelite |l (S) Dekta 51 Sep7 DOWN SEP 8, 1967 4254  Carried 13 sxperiments to conduct biological experiments in low Eaith
1867 83A )] orbkt. Reentry intiated 17 orbits sarly bacause of communications
difficuties and storm in ¢ area, Alr recovery successhul
Surveyor V (S) Alins-Contaur  Sep 8 LANDED ON MOON SEP 11, 1967 1006.1  Lunar soft landing accomplished; retumned TV photos of lunar surface
1967 84A (AC-13) (S) and dala on chemical characteristics ot lunar soll,
Iretsat U (S) Delda 52 Sep 28 CURAENT ELEMENTS NOT MAINTAINED 87.1 Comsai commercial communications sateliibe to provide 24-hour
1967 94A S} transoceanic service_ Reimbursable {Comsat).
OSO-IV () Delta 53 Oct 18 DOWN JAN 15, 1962 276.7 Continuation of OSO program to better understand the Sun's
1967 100A ©® structure and determine the solar influence upon the Earth. Obtained
the first pictures made of the Sun in extrame uraviolel.
AAM C-1 () Scout57 (5) Oct 19 SUBORBITAL FLIGHT 116.6 Reentry test 10 investigate communications problems expenenced
during reemry. (WFR)
ATS Il (§) Allas-Agona D Nov 5 1438.% 5844 BTN 142 7140  Further development of sxperimerts and conospts in usetd
1967 111A 5103 (8) of space L] icati
! and Earth
Butveyor VI (S) Atlas-Centaur Nov 7 LANDED ON MOON NOV 10, 1967 1008.3  Lunar soft landing achieved; pictures and soil analysis data transmittad.
1967 112A (AC-14) (S) Vermier enginea restasted, Wting spacecraft 10 feet from the surface and

landing 8 feat from the original landing site, performing the first rocket-
poweced takeoff from the lunar surface.
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NASA Major Launch Record

1968

MISSION/
Inti Design

VEHICLE
Scout 63 (5)

LAUNCH [LAUNCH | PERIOD chmmz._.Onw_...>_.v>z>§mﬂmmm im_ﬂ

REMARKS
ANl Launches from ESMC, unleas otherwise noted)
93 Dual payload (Air Density/injun Expiorers) to continue the detared
scientific study of the density and radiation characteristics of the

Explorer 40 (S) 1179 2494 677 80.7 €9.4  Earth's upper atmosphere, WSMG

1968 668

ATSIV (L)) Atias-Centaur  Aug 10 DOWN OCT 17, 1968 390.1  Evahmte gravity-gradiont iz ati ion of

1968 68A (AC-17) () voice, TV, telegraph, and digital data. Centaur failed to reignits for
second burn; cecrafl remained in parking orbk attached to Centaur.

ESSA VI ($) Dea 58 (S}  Aug 16 1149 1471 1428 101.4 1474 Replaced E! V as the primary stored data sateliite in the TOS

1968 69A E.!s 3357.:!!- gZO))- (WSMO)

RAM Cll (S) co uq 1220 Mes

Intelsat Il F-1 (U) Dehaso (L)  Sep 18 DID NOT >o:_m<m ommz.

288.7 noal! oo.::.!n[ uu:.:!ionao:» -QOES <-2¢- taiure,

Reimbursable {Comsat).
ESRO A (9) Scoul 65 (3) O 3 TOWN JON 26, 1970 85.8 Canied sight axperiments to measine energies and pich angies of
1968 BAA .!:Eoc g on 5. polar i during storms and
Apollo 7 (S) Satumn I8 Oct 11 LANDED OCT 22, 1968 51,8550 ﬂii:iiﬂ!l?gig;il-!! Schira, Jr.,
1968 89A AS-205 (S) Donn F. Eigole. and Waker Cunningham. Pertormed Earth orbit
Opsiabiom, Mission Dwation 260 houis U miniies J saconds.
Pioneer [X {S) Deka 60 Nov 8 RELIOCENTRIC ORBIT 8.7 Deep space picbe 1o o collect scientiic deta on the eslectromagnetic and
1966 100A S} plasme properties of interplanetary space. Carried TETR 2 asa
TETR 2 (S) DOWN SEP 19, 1979 socondary payload.
1968 1008
HEDS A (S) Deka 51 Dec 5 DOWN OCT 28, 1975 108.8  Study interplanetary megnetic fields a and solar cosmic ray particies.
1968 109A (). Roimbursable (ESA ).
OAQ 1 (S) Atias-Centawr  Dec 7 9.9 758 ™= 350 2016.7  Parform astronomy investigations of celesti) objects in the ultraviolet
1968 110A [AG-16} (S} fonion of the shoctromagnetic spectrum.
ESSA VHI(S) Deka 62 Dec 15 1148 1481 141 101.8 136.1  Mateorological satedite for ESSA. Reimbursable (NOAA). (WFF)
1968 114A
Irteisat I} F-2 (S) Dekta 63 Dec 18 CURRENT ELEMENTS NOT MAINTAINED 286.7  indtied i of first global saleite
1968 116A {S). system for Comsat. Reimbursable (Comsat).
Apollo 8 (S) Satumn V Dec 21 LANDED DEC 27, 1968 516550 First manned Setum V fiight with Frank Borman, James A. Lovell, L....
1968 118A AS-504 (S) 3 r ission;

tlose-up look at the Moon during 10 lunar orbits. !f.g_u.:!.o:_ﬁ
hours O minutes 42 seconds.
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NASA Major Launch Record 1969

MISSION/ LAUNCH |LAUNCH |PERIOD | CURRENT ORBITAL PARAMETERS |WEIGH REMARKS

Intl Design VEHICLE | DATE | (Mins.) [Apoges (km}] Periges (km)] inci (deg) | _(kg) (All Launches from ESMC, unless otherwise noted)

Apolio 11 (S) Satumn V Jul 16 LANDED JUL 24, 1968 $1855.0  First manned lunar landing and return 1o Easth with Neil A. Armatrong,

1969 564 SA-508 (S) Micheel Collins, and Edwin A. Aildrin. Landed in the Sea of TranquiNity
on July 20, 1969; deployed TV camera and EASEP sxperiments,
poiformed lunar surface EVA, returned lunar soll samples. Miasion
O:.!.o:_wm:aﬁu,_u.:gﬂumuoooa

Inbolwat 11 F-3 (L) Doka 71 Jul 26 DOWN OCT 14, 1968 14681  Fourth of Comsat's

169688 54A 8) matelite system. Third-stage makfunctioned; satelids did not achieve
desired orbit. Reimbursable (Comsat).

080V (8) Delta 72 Aug® DOWN MAR 7, 1981 173.7  Continuing study of Sun's X-rays, gamma rays, and radio smissions.

1969 68A S} Catried PAC experiment to stabilze spant Deka stage.

PAC () DOWN APR 28, 1977 1718

1688 668

ATSV {U) Atlas-Contar  Aug 12 14475 38031 35086 139 432.7  Evaluate gravity-gradient stabilization for gecsynchronous satelites.

1960 69A {AC-18) (S) Anomaly aler apogee motor firing resulted in counterciockwise spin;

gravity-gradient booms could not bs deployed. zgi_og.iu
rarumned useful data.
Fioneer E (U) Ooka 73 Aug 27 DID NOT ACHIEVE ORBIT 67.1 Deep 3pace probe 1o stxly . n

(TETRO) (U) v 181 space. Vehicks mafunctioned; desiroyed 8 minutes 3 seconds into
____powered fight by Range Safety Officer

ESRO 18 () Scout 68 Oct 1 DOWN NOV 23, 1960 85.8 Fourth Ewropsan-designed and buit satellite io study ionospheric and

1969 83A i) suroral phenomena over the northern polar regions. Reimbursable
[ESA WSMO) |

GRS-A (8) Soout 87 Nov 7 110.8 2158 37 1028 721 Swdy the inner Van Allen bekt and auroral zones of the Northem

1969 974 ) Momisphets,_Cooporative with Germany, . (WSMG) |

Apolio 12 (S Setumn V Nov 14 LANDED NOV 24, 1960 51853.0 Second Manned lunar landing and return with Charles Corvad, Jr.,

1869 99A SA-507 (9) Richard F. Gordon, and Alan F. Bean. Landed in the Ocean of Storms

on November 19, 1969; depioyed TV camera and ALSEP experiments;
two EVA's parformed: collected core sampie and lunar matecials;
photographed and retrieved parts from Surveyor lll spacecrali, Mission

244 hours 36 minwies 24 seconds
Skynet A (8) Dolta 74 Nov 2t ELEMENTS NOT AVALABLE 2427 Communication saielite for the Linked Kingdom. Reimbursable (UK).
1963 101A [
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NASA Major Launch Record

1970
MISSION/ LAUNCH |LAUNCH vmx_OU_ CURRENT ORBITAL PARAMETERS |WEIG REMARKS
Intl Design VEHICLE | DATE | (Mins.) [Apogwe (km) | Periges (km) [ Inci (d {kg) (Al L hes from ESMC, uniess otherwiss noted)
ITOS A (S) Deha 81 Dec 11 1148 1471 1421 101.5 3062 To augment NOAA's salefiite world-wide weather observation
1870 108A S it (WSMC)
Explorer 42 (S) Scout 71 Dec 12 DOWN APR S, 1979 1420 Small Astronomy Sateliite oﬂBanl_‘.l_x ray sources within and
1970 107A S outside the Milicy Way. First X-ray satelite.
1971 1971
Intoisat IV F-2 (S) Atias-Contawr  Jan 25 ELEMENTS NOT AVALABLE 13871 me—l: generation satelite _ 0 provide ncreased capacity for Comsat's
1971 06A AC-25) (S)
Apolio 14 (S) Saturn V Jan 31 LANDED FEB 9, 1971 516550 g‘!i!i[&:—n(u:)‘ B. Shepard, Jr., Stuart A. Rooaa,
1971 08A SA509 (S) and Edgar D. Mitchell. F%!?ﬂi!gaigmgu
33 rk EVA, yad lnar returned Junas
._Mission duration 216 hours 1 minute 58 seconds.
NATOSAT 2 {$) Delta 82 Fab 2 1438.1 35830 IST44 13.7 2427 mooosn 8:5.::.8.85- satwlite for NATO, Reimbursable (NATO)
1971 09A S)
Explorer 43 (S) m-ls Mar 13 DOWN OCT 2, 1974 288.0 Second jon | g Platform (o extend man's
1971 19A () knowledge of soler Junar relationships
18IS B {5) Delta 84 Mar 31 135 1421 1265 a2 2640  Study eleciron production and loss, and large scaie tmnsport of
1971 24A & Jonization in the ionos . Cooperative with Canada_
San Marco G (5) Scodt 72 Apr 24 DOWN NOV 29, 1971 1633 Study almosphere drag, denslty, neural composition, and
1971 38A W Semperature. Cooperative with Raly. (SM)
Maciner H (U) -Cantawr  May 8 DID NOT ACHIEVE ORBIT 9978  Mariner Mars 71 Orbiter mission (o map the Martian surface. Centaur
{AC-24) (LD stage makfunctioned shortly after launch.
Matiner | (S) Atias-Centawr  May 30 AEROCENTRIC ORBIT 86979 Second Mariner Mars 71 Ovbiler mission to map the Mastian surface.
1971 051A (AC-23) (L) Achieved orbit around Mars on November 13, 1971, Transmitted 6,876
PAET (S) =X A‘Sgi?giglsgig
& probe entering at hi
Explorer 44 (S) Scout 74 Jul 8 DOWN DEC 15, 1979 1150  Soler radistion spacecraft to iﬂ.im.sdxi-a:g
1971 S8A S) smissions. with NRL.
Apollo 15 (S) Saturn V Jul 26 LANDED 516850  Fourth manned lunas landing with David R. Scott, Alired M. Worden,
1971 83A SA-510 (S) and James B. irwin. Landed at Hadley Rills on July 30, 1971;
PAF Subsat {S) SM Aug 4 MPACTED MOON JUL 30, 1971 363  performed EVA with Lunar Roving Vehicle; deployed experiments.
1971 83D P&F Subsstelite spring-launched from SM in lunar orbit, Mission
Duration 265 hours 11 minutes 53 seconds.
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NASA Major Launch Record

1972
MISSION/ LAUNCH |LAUNCH | PERIOD _ CURRENT ORBITAL PARAMETERS _im_nx REMARKS
Int] Design VEHICLE | DATE | (Mins.) [ Apoges ?E 1 .vuammo (km} | incl EoB (kg) {All Launches from ESMC, unless otherwise noted)
ERTS-A ($) Delta 89 Jul 23 1030 9410 Demonstrate remote sensing technology of the Earth's surtace on a
1972 58A (S)
Explorer 46 (S) Scoul 79 Aug 13 DOWN NOV 2, 1979
1972 61A (8) rates and velocity. (WFF)
0AO 3 (S) Atias-Cantaur  Aug 21 92 725 M3 350 22000 i
1972 65A AC-22) (S)
Transkt {S) Scout B0 Sep 2 9.9 798 T07 80.0 940 Navigation Satellite for the U.S. Navy. Reimbursable (DOD). ?B:Q
1972 69A 8)
Explorer 47 (S) Delta 50 Sep 22 CURRENT ELEMENTS NOT MAINTAINED 3759 _:—Qvtg Monitoring Platform; an automated space physics lab to
1972 73A (8) netary radiation, solar wind, and energetic particles.
ITOS D (5} Deka 91 Oct 15 114.9 1453 1448 102.0 M5 To -5502 NOAA's sateliite world-wide weather observation
1972 B2A ) capabiliies. Oscar, an amateur radio satelite, was camied as a
Oncar (8) Oct 15 1149 1452 1448 1020 15.9 piggyback. Reimbursable (ITOS/NOAA; Dacar/AMSAT). (WSMC)
1972828
Telesat A (ANIK) (5)  Delta 22 Nov 14871 36258 36136 108 B443  Firsl of a series of domesiic communications seteiites for Canada.
1972 S0A i) Reimbursable (Canada). {WSMC)
Explorer 48 (8) Scout 81 Nov 18 DOWN AUG 20, 1980 1880 Smalt Asironomy Satelite; cammied a gamma ray telescope in a butbous
1972 91A (s} dome to study gamma rays. Launched by an ftalian crew from San
Marco. {SM)
ESRO IV (S) Scout 82 Nov 21 DOYWN APR 15, 1974 1140  Carried five [] the near
1972 92A ) magnetosphere, auroral, and solar u.:.no- RAeimbursable (ESA).
(WEMO) |
Apallo 17 (S) Satum V Dec 7 LANDED DEC 19, 1972 51655.0 Sixth and last manned lunar landing miasion in the Apollo series with
{AS-512/C8M- SA512 () Eugens A Cernan, Ronald E. Evans, and Harrison H. (Jack) Schmitt.
114/1M-12) Landed at Taurus-Littrow on Dec 11., 1972, Deployed camen and
1972 96A experiments; performed EVA with funar roving vehicle, Returned lunar
samples. Mission duration 301 hours 51 minutes 59 seconds.
Nimbus E (S) Delta 83 Dec 11 1071 1089 1086 998 7168 wﬂguﬁ m!a?.o:!-on platform to test advanced systems for
1972 97A 1) ical and ical data.
[AEROS (§) Scout 83 Dec 16 DOWN AUG 22,1973 1257 g:& ln.nn:n behavior of the upper atmosphere and
1972 100A {S) ionosphere. Cooperative with Germany. {WSMC}
L1973 1573
Ploneer G () ‘Alles-Corkawr  Apr 5 SOLAR SYSTEM ESCAPE TRAJECTORY 2560  Investigate the imterplanetary medium beyond the orbi of Mars, the
1973 104 (AC-20) (S) Asteroid Belt, and the near-Jupiter snvironmant_
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NASA Major Launch Record 1973

MISSION/ LAUNCH {LAUNCH | PERIOD r CURRENT ORBITAL PARAMETERS [ WEIG REMARKS

Int! Design VEHICLE o».-.m (Mins.) [Apogee (km) | Perigee (km)] incl (d (kg) (AR L hes from ESMC, unless otherwise noted)

Explocer 51 (S) Delta 99 DOWN DEC 12, 1978 663.0 Atmosphere Explorer; carried 14 instruments to study snergy tranaher,

1973101A © atomic and molecular procesess, and chemical reactions in the
stmosphore; WSME) ]

1974 1974

Skynet 11-A (U) Dekta 100 Jan 18 DOWN JAN 25, 1974 435.5 Oo:!xlg'_-.o!s‘ciag Short circull in

1974 02A [(1)] slectronics packans caused vehicle failure. Reimbursable (LK),

Contaur Proof Tkan NIE Feb 11 DID NOT ACHIEVE ORBIT Launch vehicie development test of the TRan IliE/Centaur (TC-1);

Fhigtt (U} Centaw (78) () carvied simulated Viking spacecraft and Sphinx. Liquid axygen boost
pump tailed % operate during Centaur starts. Destruct command sent
748 saconds sher Mot

San Marco C-2 (S) Scout 85 Feb 18 DOWN MAY 4, 1976 1700 Moasure of noutrsd donslty,

1974 09A 5

UK-X4 (S) Scout 86 Mar g 1003 887 877 979 916  Three-axis k !gﬂa.

1974 13A S) ii!?u&iiiicggigiig
small spacecraft, Rembursable UK). ____________ (WSMO) |

Wostar A (S) Dekta 101 Apr13 14416 35907 35907 9.1 571.5 Domestic communications satelits for Wastern Union.

1974 13A o) Reimbursable (WL).

SMS A (S) Deoka 102 May 17 ELEMENTS NOT AVAILABLE 6280 Geostationary environmental satelits to provide Earth imaging in

1974 33A $) visible and IR spectrum. First weather observer 1o operate in a fixed

ATSF (5) Tuan i1 C May 30 14121 35440 38190 125

1974 394 Centawr 79 (S)

Expilorer 52 (S) Scout 87 Jun 3 DOWN APR 28, 1978

1974 40A [t with the m.-—»: '8 magnetic field. {WSMO)

AEROS B (S) Scout 88 Jul 16 DOWN SEP 25,1975 1257 German-buik satellte io study the state and behavior of the upper

1974 55A {S) at e and Reimbursable

ANS A (S) Scout 89 Aug 30 DOWN JUN 14, 1977 1298 Eissgixi:ﬂag?;

1974 70A (8) Cooperalive with the Netheriands. (WSMO)

Westar B (S} Deka 103 Oct 10 14422 35928 35883 a9 5715 Domestic communications satelite for Westem Union.

1974 75A (S) Reimbursable (WL)).

UK-5(9) Scout 90 Ot 15 DOWN MAR 14, 1960 1303 Measwrs ?iﬁ:g and pulssr festures of non-sclar

1974 77A () X-ray sources. C: {San Marco)
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NASA Major Launch Record 1975

MISSION/ LAUNCH _Fczoz PERIOD | CURRENT ORBITAL PARAMETERS |WEIGHT| REMARKS

Intl Design VEHICLE | DATE | (Mins.) [Apogee (km) [ Peri (kg) (All Launches from ESMC, uniess otherwise noted)

Nimbus F (S) Delta 111 Jun 12 1074 1M 8270 Stabilized, Earth-orienied platform to test advanced systems for

1975 S2A (] collecting meteor ical and geoclogical data.

0S01(S) Deha 112 Jun 21 DOWN JUL 8, 1988 10884 Observe active physical processes on the Sun and how #t influances

1975 S7A 3 the Earth and its space emvitonment.

Apolio Soyuz Satum 1B Jul 15 DOWN JUL 24,1975 14,8560 Manned Apolio spacecraft with Thomas P. Stafford, Vance D. Brand and

Test Project (S) SA-210 (S) Donaki K. Slayton Rendezvoused and docked with Soyuz 19 spacecraft

1975 68A (also launched July 15, 1975) with Aleksey Leonov and Valerly Kubasov
on 17, 1975. Mission Duration 217 hours 28 minutes 23 seconds.

COS B (8) Delta 113 Aug 8 CURRENT ELEMENTS NOT MAINTAINED 2775 Cosmic ray sateliite to study extraterresirial gamma radiation.

1875 72A RAeimbursable (ESA ). oZm&ml

Viking A OrbRer(S) Than lIIE Aug 20 3304.7  Mars Orbiter and Lander mission {o conduct systematic investigation

1975 75A Centaur 88 () of Mars. U S. first attempt to 30f land a spacecraft on another planet

Viking A Lander {S) LANDED ON MARS JUL 20, 1976 671.5 achieved on July 20, 1976. First analysis of surface material on

1975 75C another planet.

Symphonie B (5) Oeckta 114 Aug 29 1440.4 35880 35861 121 4020 Second jowt French-German communications sateliite to serve Norh

1978 77A ® and South America, Europe, Atrica and the Middie East. Reimbursable
(France/Germary).

Vidng B Orbiter(S) Than NIE Sep B AEROCENTRIC ORBIT 23247 Second Mars Orbiter and Lander mission 16 conduct systematic

1875 83A Centaur B9 (S) investigation of Mars. Soft tanded on Mars on September 3, 1976,

Viking B Lander LANDED ON MARS SEP 3, 1878 5715 Returned excefent scientific data.

1975 B3C

Intetsat VA F-1 {S) Alies-Cortaur  Sept 25 14410 3594 35862 8.1 15150 Improved sateiite with double the capecity of previous Intelsats for

197591A (AC-38) ($) Comsat's global A ications network, FRei bk
(Comsat).

Explorer 54 (S) Deka 115 Oct 6 DOWN MAR 12, 1978 6750 Explorer 10 igate chemical p and energy

1975 96A ] transtar mechanistvs which control the Earth's atmosphere SM!

q.ll:mv Scout 92 Oct 12 DOWN MAY 26, 1993 1819 Second in a series of improved navigation satelite for the U.S. Navy.

1975 99A {8} Aeimbursable. (WSMC)

SMS-C/GOESA(S) Dela118 Oct 16 14357 35601 35756 76 6280  First operational satoiite in NOAA's geosynchronous weather satelite

1975 100A system._Reimbursable (NOAA).

Detta 117 Nov 20 DOWN JUN 10, 1981 7196 here Explorer to i i the chemical p: and
1975 107A ®) energy transfer mechanisms which control Earth's atmosphere.
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NASA Major Launch Record 1976

MISSION/ LAUNCH |LAUNCH |PERIOD _ CURRENT ORBITAL PARAMETERS _im_n: REMARKS

Inti Design VEHICLE | DATE | (Mins.) [Apoges (km)| Periges (km) [ Incl (deg) | (kg) {All Launches from ESMC, unless otherwise noted)

TOSH (S) Detta 126 b 29 1162 1518 1505 1021 3450 Second generation satelite for NOAA'S worki-wide weather

1976 T7TA {S) observation. Reimbursable

TIP I {S) Scout 96 Sep 1 DOWN MAY 30, 1881 166.0 5‘34%2%6:?! for the L.S. Navy.

1976 89A [ - Reanbursable (DOD). (WSMC) |

Marisat C (S) Delta 127 Oct 14 1436.0 357 7T 109 8554  Third Comsat Maritime Satedite to provide rapid, high-quality

1976 101A S) communications between ships at sea and home offices. Reimbursable
(Comsat).

1977 1977

NATO HIB (S5) Delta 128 Jan 27 14362 35789 35768 29 6700 Third-generation communications satalile for NATO.

1977 05A S) Aeimbursable (NATO}

Palapa B (S} Detta 129 Mar 10 14395 35873 35831 89 573.8 Second C ion Setelite for

1977 18BA 8) Reimbursable __aoE

GEOS/ESA (U) Delta 130 Ape 20 7341 368263 2074 2.6 5715 ESA gSﬂ satelite; carried soven experiments to —;%50

1977 204 w >

Intelsat VA F-4 (5) Alias-Centawr  May 26 14481 36075 35066 70

1977 41A (AC-39) (5)

GOES/NOAA (S) Deka 131 Jun 18 14358 B797 B2 102

1977 48A (8)

GMS (S) Deoka 132 Jul 14 1451.0 35152 38001 104

1977 65A (s)

HEAQ A (5) Atlas-Centawr  Aug 12 MAR 15, 1978 25519 :E:ggg_ Sgl.n:lux.if!d

1977 7SA {AC-45) (5]

Voyager 2 (3) THANME  Aug 20 SOLAR SYSTEM ESCAPE TRAJECTORY 2006.5 _..i&i.. The Juphier and Sahwm planalary systems and The

1977 76A Centaur 106 {S) Interplanstary medium botweon the Earth and Satumn. Jupiter fiyby
occurfed on July 9, 1979: Satum fiyby occured on August 25, 1961;
Uranus fiyty occurred on January 24, 1986; and Neptuns fiyby ocourred
on August 25 1960, W continue il interstoller apace 1

SIRIC (S) Deltn 133 Aug 25 1438.7 35825 BT 83 3960  Italian acientific satellite 10 study the propagation characieristics of radio

1977 BOA (&) waves o super high during advorse weather.
Reimbursable (Raly).
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NASA Major Launch Record 1978

MISSION/ LAUNCH [LAUNCH | PERIOD _ CURRENT ORBITAL PARAMETERS _ im_Ozd REMARKS
Intl Design VEHICLE | DATE | (Mins.) | >vonoo (km) | Periges (km) ] Incl (deq) | (kg) {All Launches from ESMC, uniess otherwise noted)
BSE/Japan {3} Delta 140 Apr 7 14352 35740 11.0 8650 Japan's for v
| 1978 394 broadcaat experiments, Reimbyrsable Gapan), o
HCMM/AEM-A (S) Scout 98 Apr26 DOWN DEC 22, 1981 1343 Heat Capacity Mapping Mission 8 .oﬁ the feasibiiity of measuring
1978 41A ) variations in the Earth's tem,
OTS-8 (S) Deita 141 May 11 14528 36124 36092 85 865.0 Orbital Tes! Sateliite 1o conduct 835:...-!5.‘ experiments tor ESA.
| 1978 444 Reimbursable (ESA).
Ploneer Venus-A Atlas-Cartaur  May 20 ELEMENTS NOT AVALABLE 5820 One of two Pioneer flights to Venus in 1978; was placed in arbit
(Orbiten) (S) (AC-50) (S) around Verus for remots sensing and direct measurements of the
1978 S1A nat and #s surrounding snvironment.
GOES-C/NOAA (5) Delta 142 Jn 16 1438.0 35808 35781 91 6350 Part of NOAA's giobal network of geostationary environmental
1978 82A (S} anteliites to provide Earth imaging, monitor the space environment, and
l{ metecrologial data to users. Reimbursabls (NOAA).
Soasat-A (3) AtiasF N 26 7001 765 761 1080 23000 Demonatrate techmques for giobal monkoring of oosanographic
1978 84A (] phenomena and features. After 106 days of returning data, contact was
lost when a shon circuit drained alt r from the batteries. M
Comstar C (S) Atias Contawr  Jun 29 1451.8 38181 36004 83 16180 Third domestic communications satelite for Comaat.
1978 68A {AC-41] (S) Reimbursable (Comaat).
GEOS-B/ESA (S) Dehta 143 Jul 14 14481 36058 38033 1.1 5750 Positioned on magnetic fisid ines to study the magnetosphere and
1978 T1A ()] comelate data with grourd station, haloon, and sounding rocket
measwements. Reimbursable (E!
Pioness/Venus-B Atlas-Centawr  Aug 8 ), 9040 Second Pioneer fiight to Vanus in _oww 10 determine the nature and
(Multiprobe) {AC-51) (8) composition of the atmosphere of Venus. All four probes and the bus
1978 78A tranamitted scientific data. The large probe, north probe, and night
probe went dead upon impact; the day probe continued 10 transmit far
68 minutes after impact.
ISEE-C (S) Deolta 144 Aug 12 HELIOCENTRIC ORBIT 4790 the of solar about 1 hour before
1978 79A {S) ISEE-A and B to gain knowledge of how the Sun controis the Earth's
ICE (8) near space srviconmert. The spacecralt was renamed ICE in 1985 and
its orbit was changed to encounter the Comet Giacobini-Zinner on
tive with ESA.
Twoa-N (S} Atlas-F Oct 13 101.7 845 829 98.7 14050 §§§§§§S§E§§_e provide
1978 96A Sy and data. Operated by NOAA,
(WSMC)
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NASA Major Launch Record 1980
MISSION/ LAUNCH |LAUNCH [ PERIOD | CURRENT ORBITAL v>w>!m._.mzm im_ox REMARKS
Intl Design VEHICLE | DATE | (Mins.) Apoges (km) | Perig {All Launches from ESMC, unless otherwise noted)
1880 1980
Fitzaicom C (S) Atlas-Centawr  Jan 17 1436.7 35885 35710 a4 1064.7 g oo:!_:__sng g—!:‘ CW)M and the USN for fleet
1990.04A (AC-49) (S)
SMM-A (S) Detta 151 Feb 14 DOWN DEC 2, 1989 23150 mo' le!!:_!l-g qt!-ol -li-g.l;ol:&i
1980 14A (S} solar using a
nllnll:&o:o!g active 1t Onxxl sunspots, -.50928-
of radiation from the Sun_
NOAA-7 (L) Allas 15F May 29 DOWN MAY 3, 1861 1405.0 )8.3.:8:8._._300283_3;5.!833323.@::
1960 43A w and provide high-accumacy woridwide meteorological data. Launch
vehicie maliunctioned; failed 1o place satelite into proper orbX.
. Boimbursable (NOAA), __(WSHQ |
GOES D () DeRa 152 {S) Sep8 14613 E3E] 35453 868 8320 Part of NOAA's global network of geoetationary environmental
1980 74A -.o": gggiiﬂs‘iiii
Fltsatcom D (S) Atlas-Centaur  Oct 30 14381 35798 38775 85 . L
1980 87A {AC-57) (S) Imiey and flost beoadcast. Reimbursable (DOD).
$BS-A (8) Dedta 153 Now 15 14425 35048 35878 53 1057.0 Satelite g m%lo:l (SBS) to provide haly switched private
1980 91A )
Inteisat V-A F-2 (S) Atlas-Cenmtauwr  Dec 6 1436.2 35806 35769 X o
1980 98A (AC-54) (S) telecommunications capacily for Intsleat's global network, Reimbursable
{Commnt).
198t 1881
Comstar D (S) Atias-Contaur  Feb 21 1436.2 BT 35785 84 1484.0 Fouwth domestic communications satellite for Comeat.
1901 184 (AC-42) (S) Reimbursable (Comeat).
STS-1(S) Shuttie (S) Ape 12 LANDED AT DFRF APR 14, 1981 First Manned ortatal test fight of the Space Transportation System with
1981 34A {Columbia) John W. Young and Robert L. Crippen to vy the combined
performance of the Space Shultle Vehicle, Mission duration 54 hours 20
minuies 53 seconds.
NOVA-1 (5 Scow 102 May 15 ECEMENTS NOT AVAILABLE 1669 Improved Transi satelite 10r the Nevy's Operalional rervigetion sysiom.
1901 44A S) Reimbursable (DOD).
GOES E (5) Dolta 154 May 22 14386 35808 35785 5.7 8370 Part of NOAA'S Satefite
1981 49A (5] i—c!ﬂ&oioﬁg high reschution visual and infrared
imaging over large areas. Relmbursable (NOAA).
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NASA Major Launch Record

eloeat G

1982 97A

1982
MISSION/ LAUNCH [LAUNCH {PERIOD | CURRENT ORBITAL PARAMETERS |WEIGHT| REMARKS
Intl Design poges (km) | Periges (km) ] inel (deg) | g) (AN L hes from ESMC, unless otherwise noted)
ST33(S) LANDED AT WHITE SANDS MAR 30, 1982 Third Manned orbital test flight of the Space Transportation System with
1982 22A Jack R. Lousma and C. Gordon Fullerton to verify the combined
performance of the Space Shutile vehicle, 0SS-1 scientffic experiments.
conducied from the cargo iasion duration 192 hrs 4 mins 46 secs.
Insat 1-A (U} 1152.1  Muhipurpose .o.ooﬂ:i::g:l.:a_oo«o.os spacecraft for India.
1982 31A Reimbursable {India)
‘Westar V (S} 11050 Western Union L icath satellte. Red Ne (WUJ).
1962 S8
8734 (8) LANDED AT OFRF JUL 4, 1962 Fourth and last manned orbital tast fight of the Space Transportation
1962 85A System with Thomas K, (Ken) Mattingly Il and Herry W. Hartafield to
3?%%2?%&9?51&0 Carried
first operational Getaway Special canister for Utah State University and
sayload DOD 82:1, Mission duration 169 hours 9 minulea.3d.secoods. 4
Landsat D (S) 19420 Earth Resources Technology Satellils to provids a continuing Earth
1982 72A

remote sensing data. Instrurments included a multispectral scanner and

Intolaat V-E F-6 (5 ?‘E

... Shematic mappor. WSMQ)
1238.3 Commercial communications satelite for Canada.

Reimbursable (Canada).
19282 series of 1o provide i

Bg for _io.ou..- n_aun_ =¢?.n} 0!:& !ni_.:o Oo.sa.::_ﬂ..n:u

ACAE (5)
1962 106A

STS5(S)

11163 xn> no.:nh.n oﬁ::!:_ng.o:a -!o..xo
Reimbursable (RCA.

TANDED AT DFFF NOV 16, 1962
1962 110A
888.C (8)
1982 1108
Tolosat-E (S)
| 1962 110C

First operational fight of STS with Vance Brand, Robert Overmeysr,
Joseph Allen and Wiliam Lenoir. Two satelites deployed:
33448 SBS-C (Reimbursable - SBS) and Telesal-C (Reimbursable - Canada).
Demonstrated abilty to conduct routine space operations. Mission
44434  duration 122 hours 14 minutes 26 seconds.

1983

1983

RAS (9)
1963 04A
PIX It (S)
1963 048

10759 Infrared Astronomical Satelite to make the first all-sky survey for objects
thet emit infrared radiation and to provide & catalog of infrared aky maps,
Cooperative with the Netherlands_ Lewia Ressarch Cenler Piasma
Interaction Experiment {PDG, 1o investigate interactions between high
volkage systems and space environment, activated by Deha after IRAS
Appocalion,
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NASA Major Launch Record 1983

MISSION/ LAUNCH [LAUNCH |PERIOD 0cxmmz._. ORBITAL PARAMETERS | WEIGHT] REMARKS

Intl Design VEHICLE | DATE | (Mins.) qee a—gg (kg) (All Launches from ESMC, unless otherwise noted)

STS 8(S) Shuttle {S) Aug 30 LANDED AT DFRF SEP S, Fourth operational fight of STS with Richard H. Truly, Daniel C.

1983 BYA {Challenger) Brandenstein, Dale A. Gardner, Guion S. Biuford (fwat binck astronaut),

INSAT-B (S) Aug 3t 1496.2 35811 25785 30 33910 and Wikiam E. Thornton. First night launch and landing. Deploysd

1983 898 -io _zmi,_. A!-!&-!E g voao.i .ol-l&

RCA G (8 Deftn 172 Sep8 14362 35863 E327) 00 3 Ty

L1283 04A 5}

Galaxy 2 (S) Defia 173 Sep2z 14362 35792 35783 0.0 5790 Hughes C satolite. ughes).

| 1963 98A (S}

878.9 (8) Shuttie (S) Nov 28 LANDED AT DFRF DEC 8, 1983 Fifth operational fight of STS with Joha W. Young, Brewsiar W. Shaw,

Spaceleb-1 (Columbia) ., Owen K. Garriott, Robert A. R. Parker, Byron K. Lichienberg, and

1883 116A UK Merbold (ESA). Spaceiab-1, a multi-discipline sclence payload,
carried in Shuttle Cargo Bay. Cooporative with ESA. Mission Duration
247 hours 47 minutes 24 seconds.

1984 1984

STS 41-B (§) Stuttle {S) Feb 3 LANDED AT KSC FEB 11, 1884 Fourth Challenger fight with Vance D. Brand, Robert L. Gibson, tinice

1984 11A {Challengen) McCandiess, Roneid E. McNak and Robert L. Stewart. Deployed

Westar 6 (U) Feb 3 RETRIEVED NOV 18, 1964 (51-A) 33000 Westar (Reimbursable - WU), and Palapa B-2 (Reimbursable -

1984 118 Indonesis). Both PAMs failed; both sstelites retrieved on STS 51-A

IAT (S) Feb 3 DOWN FEB 11, 1964 2340 mission. Rendezvous tests performed with IRT, using deflated target.

1984 11C Evaluated Manned Maneuvering Unit (MMU) and Manipuiator Foot

Palapa B-2 () Fob 6 RETRIEVED NOV 16, 1984 (51-A) 34190 Restraint (MFR). First STS lunding at KSC. Mission durstion 191 hours

RE-BET - 15 mimdes S5 soconds,

Landsat 5 (S) Deka 174 Mar 1 98.8 703 5] 882 1947.0  Earth resources L 8:3.93'3! .u!!&.oo}iam!c_ia.-

1964 21A 1] sensing data. scanner and

UaSAT {5) 26.0 &m0 853 978 520  thematic mapper. :-....Ea-z- Azot:. UoSAT sponsored by

|1964218 AMSAT (Reimbursablo - AMSAT), ________________ (WSMO) |

STS 41-C () Shwttle (S) Apr 6 LANDED AT DFRF APR 13, 1984 Fith Challenger tight with Robert L. Crippen, Frances R. Scobes,

1964 344 (Challenger) Terry 4. Hart, George D. Nelson and James D. Van Holen. Deployed

LDEF (S) Apr g RETRIEVED JAN 20, 1990 {ST8-32) 66700  LDEF; SMM retrievad and repaired in Cargo Bay; redeployed Aprll 12,

[ 1984 248 Miasion duration 167 hours 40 minutes 7. seconds

Inteisst V-G F-9 (U) Atiss-Contawr  Jun 9 DOWN OCT 24, 1964 oo sedies . v

1984 57A (AC-62) (U)
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NASA Major Launch Record 1985

MISSION/ LAUNCH [LAUNCH | PERIOD _ CURRENT ORBITAL PARAMETERS | WEIGHT] REMARKS
Inti Design VEHICLE | DATE | (Mins.) | Apogee (km) [ Perigee Incl (d {kg) (All Launches from ESMC, unless otherwise noted)
1985 1985
§TS 51-C (5) Shuttle (S) Jan 24 LANDED AT KSC JAN 27, 1984 Third Discovery fight with Thomas K. Matiingly, Loren J. Shiiver,
EMaon S. Onizuka, James F. Buchh, and Gary E. Payton,
ELEMENTS NOT AVALABLE Depioyed unannounced payload for DOD. (Reimbursable - (DOD)).
Miasion duration 73 hours uu minutes. NQ uaogn
- Mar 22 1436.1 35807 35768 00 1996.7  First in a serios of i satollites for
Eﬁ% Imetsat. Reimbursable 00:8-
meu_.cﬁmm Shuttle Apr12 LANDED AT KSC APR 19, 1965 Fourth Discovery fight with Karol K. Bobko, Donaki F. Williams,
1985 28A (Diacovery) M. Rhea Seddon, S. David Griggs, Jeftrey A. Hoffman, Charles D.
Tolosatd (8} Apr 13 1436.1 35796 5779 0.0 35500 Waker, and E. J. “Jake® Garn (U.S. Senator). Deployed Syncom
1905 20B (Reimbursable - Hughes} and Telesat (Reimbursabie - Canada)
Syncom V-3 (S) Apri2 1436.2 35003 5772 3.3 68890 Syncom Sequencer tailad to start, despile attempts by crew; remained
1985 26C inoperable until restarted by crew of 51-) (August 1985). Mission
dusation 187 hows 55 minutes 23 seconds.
STS51-B () Shuttle (9) Apr 29 LANDED AT DFRF MAY 6, 1985 Sixth Challenger flight with Flobert F. Overmeyer, Fredarick D.
Epaceiab-3 {Challenger) Gregory, Do Lind, Norman E. Thagard, Wiliam E. Thorrton, Lodewijic
1965 J4A DOWN DEC 15, 1068 478 <!&c..voa and ,_,3—2 <<l6 Spaceiab-3 (Cooperative with mmz
mission to conduct science and

Depioyed Northern Utah Satellite (NUSAT) Amo.a_gnnwt Northern

Litah University). Giohal Low Orbiting Message Relay Satsiite
a_.O{mv Am.-:!:g.o UOQ failed to ncu.i and was retumed.

STS 51-G(S) Shusie (S) Jun 17 LANDED AT EAFB JUN 24, 1985 _u;ggsizclin_o wﬁ:na:l!: John O. Creighton,
1905 46A {Discovery) Shannon W. Lucid, John M. Fabian, Steven R. Nagel, Patrick Baudry
Morsion-A (8} dun 17 1438.1 5793 781 00 34430 (France), and Prince Sultan Salman Al-Saud (Saudi Arabis). Deployed
1985 488 Morelos (Reimbursable - Mexico), Arabsat (Reimbursable - ASCO)
ARABSAT-A (8) Jun 18 14344 35081 95614 10 34990 =mnd Teiwtar (Reimbursabie - ATAT). Deployed and retrieved Spartan 1.
1905 48C Miasion duration 169 hours 38 minutes 52 saconds,

TELSTAR 3-D (S) Jun 19 1436.1 5780 35783 [ 3437.0

1985 480

BPARTAN 1 (8) dun 20 RETRIEVED JUN 24, 1985 2051.0

1965 48E

Intelest VA F-11 Afles-Contaur  Jun 29 1438.1 35804 35700 0.1 19087  Second in & series of i [+ C L Satelittes
1965 55A (AC-84) (8) for intelsat. Reimbursable (Comsat).
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NASA Major Launch Record

1985

MISSION/

LAUNCH _Fczox PERIOD [ CUR mzqo_.w:FvE:ﬂm:m |WEIG

REMARKS

| Intl Design VEHICLE | D. (Mins.) | Apogee (km) (xg) (All Launches from ESMC, unless otherwiss noted)
STS 61-B {S) Shuttle (S) Nov 26 LANDED A m)hm_umnu Second Atlantis Flight with Brewsier H. Shaw, Bryan D. O'Cannar,
1985 109A (Atlantis) Mary L. Cloave, Sherwoad C. Spring, Jerry oas, Rudolfo Nerl Vela
Morelos-B (S) Nov 27 1436.1 370 35780 45396 (Moreios), Charles D. Waker (MDAC). Deployed Morelos
1965 1098 {Reimbursable - Mexico), i?g Austraiia), !L
Aussat-2 (S) Now 27 14382 35796 35779 4560.7  Satcom (Red - RCA}. D
1965 106C !ii!‘im)mmigwmmg; Uo!Q\on
Satcom (S) Nov 28 14362 5797 W78 722552 Station Kseping Target (OEX) 1o conduct advanced Station Keeping
1965 109D Tosts, Mission durstion 165 hours 4 minules 49 seconds.

OEX Target
1985 109E DOVWN MAR 2, 1967

AF-16 Scout 108 Dec Alt Foros instrumented test vahicle. (Dusl Payload)

1985 114A (S} s} DOWN MAY 11, 1989 Reimbursable (DOD). (WFF)
1985 1148 (S) DOWN AUG 9, 1987,

{1886 1966 |
8YS61-C(S) Shutte (S) Jan LANDED AT EAFB JAN 18, 1988 Seventh Columbia flight with Robert L. Gibeon, Charles F. Bokden, Jr.,
1986 03A (Columbia) ranidin A. Chang-Dinz, George D. Neison, Steven A. Hewiey, Robert
BATCOM (S) Jan 14362 35798 35780 TZ53 Canker (RCA}, and C. William Neleon {Congressman). Deployed
1968 038 - .

1 3
STS 5L () Shute (U)_ Jan 28 m R.

TDAS-B (U) (Chalengar)

[ Goes G Doka 176 () May
BOD (O Doka 180 Sop
1966 69A o)

NOAA-G (8) Alles 526 Sep
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NASA Major Launch Record

1988

MISSION/

LAUNCH |LAUNCH _.umm_OU_ CURRENT ORBITAL PARAMETERS _im_n-.—.—.

REMARKS

Int) Design VEHICLE | DATE | (Mins.) [Apogee (km) [ Perigee (km)] incl ) (All Launches from ESMC, unless otherwise noted)
§T5-26 (5) Bhistle (S) Sep 29 LANDED AT EAFS OCT 3, 1968 Sbdah Discovery fight with Frederick H. Hauck, Richard O. Covey,
1988 91A Discovery) John M. Lounge, David C. Himers, and Gearge D. Neison. Deployed
TDRS-3 (S) Sep 29 14382 35804 36772 0.1 22245 TDRS3 P activities for and scientific
1968 918 L
8T8-27 (9) Shuttle (S) Sep 29 LANDED AT EAFB DEC 6, 1988 Third Atlantis flight t:: Robert L. Gibson, Guy 5. Gardner, Richard M.
1968 106A (Atlantis) Multane, Jenry L. Ross and Wiliam M. Shepherd. DOD Mission.
0OD ($) ELEMENTS NOT AVAILABLE Misaion Duration 105 hours 05 minutes 37 seconds.
1968 1060
1989 1969
§15-29 (S) Shuttle (S) Mar 13 LANDED AT EAFB MAR 18, 1969 Eighth Discovery flight with Michael .. Coats, John E. Blaha, James
1988 21A (Discovery) Bagian, Jamesa F. Buchi, Robert Speinger. Deployed » new Tracking
TORS-D (9) 14361 235808 35768 00 x4 !.no!mi! Saielite. Performed commercial and scientific
1989218 | Mission Duration 119 hours 3¢ minutes 52 seconds. |
8T5-30 (S) Shuttle (S) May 4 LANDED AT EAFB MAY 8, 1980 Fourth Atiantis flight with David M. Walker, Ronald J. Grabe, Mary L.
1989 33A {Alantis) Cheave, Mark C. Lee, Norman E. Thagard. Daployad the Magelian
Magellan (S} TRANS-VENUS TRAJECTORY spacecraft on & misaion toward Venus. Performed commercial and
1963 338 scientific middeck sxperiments. Mission Dwation: 96 hours 56 minutes
[€T5.28 (5) 28 seconds.

5-28 (S) Shuttie (S) Aug 8 LANDED AT EAFB AUG 13, 1969 Ninth Columbia tlight with Brewster H. Shaw, Richard N. Richards,
1909 81A {Columbia) David C. Lestsma, James C. Adamaon, and Mark N. Brown. DOD

Mission. Mission Dumtion: 121 hours 0 minutes 08 seconds.
FRsaicom (S) Allas-Contawr  Sep 25 1436.1 3701 BT 29 1863  Navy Communications sateliile to provide communications between
1988 77A {AC-88) (S) aicraft, ships and ground stations for DOD, Reimbursable (0OD).
8T8-34 () Shuttle (S) Oc18 LANDED AT EAFB OCT 23, 1969 Fifth Atlantis fight with Donald E. Wiliams, Michasl J. McCulley, Efen
1985 B4A {Adiuratis) Baker, Shannon N. Lucid, -amii_w.o:-:e.cin Deployed the
Galileo {S) ELEMENTS NOT AVALABLE Galileo spacecraft on a mission toward Jupiter. Performed experiment
1969 848 activitiea for commercial and scientitic middeck experiments. Mission
Duration: 119 hours 39 minutes 22 seconds.

COBE (S) Deita 2 Nov 18 1026 885 873 99.0 2208 Oe!:_nm!*o:!.& Explorer spececraft lo provide the most |
1989 B9A ) observations to date of radiative content of the universe.
57833 (S) Shuttie (S) Nov 23 LANDED AT EAFB NOV 28, 1989 Ninth Discovery fight with Frederick Gregory. Jobn E. Biaha, Maniy L.
1989 90A {Discovery} Carter, Frankdin S. Musgrave and Kathryn C. Thormton. DOD Mission.
DOD ($) ELEMENTS NOT AVAILABLE Mission Duration: 120 hours 6 minutes 46 seconds.
1969 908




sci-8

usmsbosd
QOGNSYN WHOr “Wak YBnaxy) feass 1y 'seenB paziugl 10 ‘seuned
04} PUR wprey cneuBeul 5.4UE3 B4} ADNIS O} S8690N) [UORLGLD Been () lo-ow) \vS0 00814
Yo {STHHO) SMIGINS §100))T UORRPRY PUB $9U510Y POUIQUIOD S QLYE SZINC NEUeD-seny {8) STHO
i S P AIGLLD VSV L weiboid
SAIEM00D [SUOENLAN] "§1001G0 |BISONRJ JRI0S-UOU IGY SUORSLS
Aury hpns 0} Aur- obsm w o 8 YEBY 088
SymeIes Jyrues sTep ooy ue '(1vSOL) omeIws uebpeoy  1')12v2 09 205 155 996 s une zweg {8) 1vsou
T8IvA —— {GO0) SIRnGueY 660 008 L €66 @V 0061
ggii&liig!ég 868 108 %L 98 [ VEY 085
op 1 & Aoy | yuog (5) weowny
uoatN ﬁleawzm,‘zil. na?..!lvae‘l..ia
PIIA ‘IHOUARIIN 18 610010 [B1186450 SA106q0 0} BueydsouE Buuroeao
8L€ 068
reses 24 185 055 EL ] (8) LsH
(sncon) VLiE D66
088} ‘62 Hd¥ B4V3 1V JIONVT Xy () s ) 1e518
Boemcsjiz!-:!'mgg::t:&.an!i
sousps jesBag eyl “opnieA youne ensebed sy jo Wby LogeaSOWRD
X O U} SuIRE IwsBo ] SU1 POLDUNEY ‘UVGON) OB By} 1040 Buky s w0 VBZ 0881
yusum 25-9 © jo Bum eyl woy peddosp (snsebe) 19001 1000 ¥ g oLy [ >] L'v8 g My (g) ensvboy (5) weSey
61 0661
‘SPUOI0E ZZ SOINUNLL G SIN0Y GOL “UORRING LRI TIGVHVAV LON SINING3 8)ooa
‘UotssIN AOQ IO L 'F PLAIJ PUB SURINIY "W RIBUTY SI0URH (owmgy) V61 0861
‘0 PiARQ '1edeer) H ulor U zu!o 0 Uyop YiM Wi SIUSY WS 0661 ‘v YW 84V 1V GIONYT 62 904 (5) smrug (8) 96518
B 0061
A e 71 ] 5195 Teerk (5} 5 wooulg
"ma] pRg u.!-!_z 'S SUBIBY '9QUAQ ' SULOE 'SRGIEISM (mquargory) ¥Z 0861
“() Sewer ‘UisuepURIG "D 1IUB] Ik Wb BrquIne? Yo L 0861 ‘02 NV 83V3 1V 30NV [ () zesis
0661 [-]9
{Pe10U eS|MILRO SSAJUN ‘OIS T WX SLDUNET 1Y) ( PU] [ (un) sebled | (ui) sebody | (suin) TIOH3A ubtweq pui
SHHYWIH OEM| SHALINYHVC TYLISHO LNIHUND | GON3d :02:5 HONNVT /NOISSIN

0661 plooay younen] Jofey VSYN |




NASA Major Launch Record 1990

MISSION/ LAUNCH [LAUNCH |PERIOD | CURRENT ORBITAL PARAMETERS | wEsG REMARKS

intl Design VEHICLE | DATE | (Mins.) [Apogee (km} Inct (d (kg) (Al Launches from ESMC, unless otherwise noted)

87541 (S) Shutte (S) Octé LANDED AT EAFB OCT 10, 1950 Eloventh Discovery fight with Richard N. Richards, Robert D. Cabana,

1990 90A (Discovery) Bruce E. Meinick, Willam M. Shepherd, and Thomas D. Akers.
HELIOGENTRIC ORBIT 200795  Deployed the Liyases spacecratt, a joint NASA/ESA mission to study

the poles of the Sun and the interpianetary space above and below the
potes. Mission Duration: 96 hours 10 minutes 3 seconds.

LANDED AT KSC NOV 20, 1990 Seventh Allantis Fight with Richard O. Covey, Rabert C. Sprnger, Cen
J. Meade, Frank L. Culbsrtson and Charles 0. Gemar. DOD Mission.
ELEMENTS NOT AVAILABLE Miasion Duration: 117 hours 54 minutes 27 seconds.
LANDED AT EAFB DEC 11, 1990 Eleventh Columbia fight with Vancs D. Brand, John M. Lounge,

Jeffrey A_ Hoftman, Robert A. Parker, Guy 5. Gardner, Ronaid A. Parise,
and Samuel T. Dumance. Carriad Astro-1, a Space Shuttle sitached
paylond o acquive high priority astrophysical data on a veristy of
colestial ol Mission Duration: 215 hours 5 minutes 7 seconds.

199
STS-37 (S) Shwitle (S)  AprS LANDED AT EAFB APR 11, 1991 Eighth Atlantis flight with Steven F. Nagel, Kerineth 0. Cameron,
1991 27A (Atiantis) Linda M. Godwin, Jerome Apt, and Jerry L. Roes. An unplanned EVA
GRO (S} .0 e 370 285 158000 took place 10 help with the deployment of GRC's high gain antenna.
1991 278 Also demonstrated wers mobility aiis which will be used on Space
Swtion Fresdom. Mission Duration: 143 s 32 min 45 sec.
$T5-38 (S) Shuttle (S) Apr 28 ;O>ﬂgn§<m._8. Tweitth Discovery fight with Michael L. Coats, Bisine | Hammond, .,
1991 31A (Descovery) Gaion 8. Badford, Gregory J. Harbaugh, Richard J. Hieb, Donald R,
1888 (S) DOWN MAY 8, 1881 McMonagle, and Charlea L. Veach. Discovery performed dozens of
1991 318 maneuvers, deploying canisters from the cargo bay, releasing and
eirieving & payload with the RMS, allowing the Department of Delense
to guther phume data and for the
SDI0. Miasion Duration: 199 hrs 26 min 17 sec.
NOAA-12 S) Atlas-E (S) May 14 1012 824 808 98,7 14180 Third: 1o provide global
1991 32A

weether obeorvations. Wi replace NOAA-10 as the moming saiclite
in NOAA's two polar satelts system. Joint NASANOAA effort. (WSMC)
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NASA Major Launch Record 1992
MISSION/ LAUNCH (LAUNCH |PERIOD _ CURRENT ORBITAL PARAMETERS _im.OI._. REMARKS
Intl Design VEHICLE | DATE_ | (Mins) | Periges Incl } (All Launches from ESMC, unless otherwise noted)
STS45 (S} Stuittie (S) Mar 24 LANDED AT KSC APR 2, 1992 Eloventh Atiantis flight with Chartes F. Boiden, Brian K. Dutty, Kathryn D.
1992 154 {Atantis) Sullivan, David C. Lestama, C. Michael Foale, Dirk D_ Frimout and Bryon
K. Li g. The i L y for ions and
Science (ATLAS 1) studied stmospheric science, solar science, space
physics and. Mission Duration; 214 hrg 10 ming 24 secs,
STS49 () Shusttie (S) May 2 LANDED AT EAFB MAY 16, 1992 First fiight of Endeavour with Daniel C. Brandenstein, Kevin P. Chilton,
1992 26A {Endeavour) Richard J. Hieb, Bruce E. Malnick, Pierre J. Thout, Kathryn C. Thomton,
and Thomas D. Akers. On orbit repair of the [nteisat VI satetlite and
redepioymant with new kick motor. Assambly of Station by
Extravehicular Activity Methods (ASEM). while sttached 1o the cargo
M jon: 213 7 tins 38
EUVE (S) Delta ) (S) Jun 7 951 529 514 28.4 3250 The Extreme Ulravioket Explorer (EUVE), designed 10 sty the axireme
1992 31A (EUV}portion of the gneti as well as
selected EUV targets, in order to create a definitive map and catalog
of sheae acurcas
STS-50 (S) Shuttle (S) Jun 25 LANDED AT KSC JUL 9, 1992 Tweltth Columbia flight with Richard N. Richards, Kenneth D. Bowersox,
1992 34A {Columbia) Bonnie J. Dunbar, Cart J. Meade, Ellen S. Baker, and Lawrence J.
Delucas. The Firsl United States Microgravity Laboratory (USML-1)
studied acientific and technical questions in materials science, fluid
ly ics, bi and science. Mission duration;
331 hrs 30 ming 4 secs
SAMPEX (8) Scout (S) Jul 3 9.6 e79 509 8.7 First of the Small Explorer (SMEX] fleet, carrying four cosmic ray
1992 38A 10 study solar energetic particies,
casmic ray lactic cosmic rays, and ma eric electrons
GEOTAIL ($) Delta Il (S) Jul 24 4750.8 508542 41383 24 1009  Joint miasion between the United States and Japan to study the
16992 44A geomagnetic tail region of the magnetasphere. Geotall will also
Mmeasure the physics of the magnetosphere, the plasma sheet,
reconnaction and neutral ine formation to better understand
nial magnetosohere orocesses o o
1546 (9) Shutte (9] oa 91 LANDED AT AUG 8, 1992 Twelfth Attantis fight with Loven J. Shriver, Andrew M. Allen, Jeffrey A.
1992 45A (Atiantis) Hoftman, Franklin R. Chang-Diaz, Claude Nicollier, Marsha S. Ivins, and
EURECA M8 503 99 285 Franco Malerba. Deployed ESA'S Ewopean Retrievable Carfier
1982 498 (EURECA), a platform placed in orbit for 8 months offering conventional
services to experimerters. Tegted Tethered Satelite System (TSS-1),
a joint program between the United States and Raly. Mission duration:
191 bes 18 mins 7 sece
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NASA Major Launch Record 1993

MISSION/ LAUNCH |LAUNCH |PERIOD _r CURRENT ORBITAL PARAMETERS _imxuz._.. REMARKS
Intl Design VEHICLE | DATE | (Mins) [Apogee {km) | Perigee (km) [ incl (deg) | (ko) (All Launches from ESMC, unless otherwise noted)
553 . 1003
STS-56(S) Shuttle (S) Apr 8 LANDED AT KSC APR 17, 1993 Sodeenth Discovery fight with Kenneth Cameron, Steven S. Oswald,
1993 23A (Discovery) C. Michael Foale, Kenneth Cockrell and Eleen Ochoa. A Spartan
SPARTAN-201 Aprg 903 n 205 57.0 satelite was deployed to study the solar corona. The ATLAS-2 was
1993 238 usad 1o measure upper atmospheric variatioing around the Easth.
STS-65 (S) Shuttle (S) A 26 LANDED AT KSC MAY 6, 1953 Fourtesnth Columbia fight with Steven R. Nagel, Terence T. Henricks,
1993 27A {Columbia) Charles Precount, Bernard Harmis, Jr., Ukich WaRer and Hans Schiegel.
The Genman, Spacelab D-2, was flown 1o study autpmation and robotics,
material and e sciences, the Earth and s atmosphere and astronomy.
Migsa M 39 min 59
STSS57(9) Shutie (S) Jun 21 LANDED AT EAFB .\ 1, 1993 Fourth Endeavour fight with Ronald J. Grabe, Brian J. Duffy, G. David
1993 37A (Endeavour) Low, Nancy J. Sherlack, Peter J. K Wisolf and Janice E. Voss.
Retrievod ESA's European Retrievable Carier (EURECA), a platform
placed in orbit on STS-48. SPACEHAB-1 was carried in the cargo bay
for experiments sponsored by NASA, the U.S. Commerce and ESA.
RADCAL (S) Scout (S) Jun 25 101.3 835 750 8.3 Radar Calitration Satelite(RADCAL) will be used to calbrate U.S.
1983 41A radar tracking stations  Expected ife of this sattelle i 24 months.
NOAA-13(S) Allaz G(S) Aug 9 102.0 86t B4S 989 This weather cbeervation satelfite Faled 1o function In orbit and was
1983-50A determined 1o bo a fallure.
STS51 (5) Shue (5)  Sep 12 LANDED AT KSC Sep 22, 1963 Seventeeth Discovery Tight with F-rank L Culberson, Witkian F, Heatdy,
1983 58A (Discovery) James H. Newman, Daniel W. Bursch and Cart E. Wakz. The Advanced
ACTS 14378 35929 35700 02 Communications Technology Satelite{ACTS) will be used 10 pioneer
1993588 New initiatives in communicatioins technology. The Orbiting and
ORFEUS-SPA DOWN SEP 22, 1893 Retriovable Far and Extreme Uitravilolet Specirometer-Shuttie Paliet
1983-58C System(ORFEUS-SPA) , ie a8 astrophysics mission designed 1o study
very hot and cold matter in the universe.
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NASA Major Launch Record

1994
MISSION/ LAUNCH |LAUNCH |PERIOD — CURRENT ORBITAL PARAMETERS _im.n_.:. REMARKS
Intl Design VEHICLE | DATE | (Mins)) [Apogee {km) | Periges (km)[inci (deg) | (kg) (Al Launches from ESMC, unless otherwise noted)
KEEL) 19%4 ]
GOES 8 Attas 1 A 13 1924 42887 " 274 The GOES-8
1994-2A Sgiygggﬁgsasgiga.
temperature and moisture profiles

STS-59 Shuttle (S)  Apr® LANDED AT KSC APRIL 20, 1994 Shdh Endeavour fiight, with Sidney M. Gutierraz, Kevin P. Chilon, M.R.
1964 20A Endeavour

Ciford, Linda M. Godwin, Jay Apt and Thomas D. Jones &s flight crow

members. The Space Radar Laboratory-1(SRL-1} payload i the cargo

bay gave scientist detailed information on human-mduced environmental

changes from the natural forms of global change. The Measurement of

Air Poliution From Salelte(MAPS) was aiso in the cargo bay . ft
carbon ide in the phere and lower

Mission duration: 269 hrs 49 rins 30 secs

STS-65 Shuttie JulB LANDED AT KSC JULY 23, 1904 Seventeenth Columbia fight, with Robert D. Cabana, James D. Halselt
1994 39A Columbia Richard J. Hieb, Carl £. Walz, Leroy 9599..55?3352&
Chiald Naito-Mukai as crew

Laboratory-2(IML-2) (nﬁmaa_-ooa!ao:! E.R.oﬂoa.a:
variety of material structures, from crystais to metal alloys. Over 80
invesiigations will be studied as prepared by over 200 scientist from
six space agencies.  Mission duration: 353 hrs 55 mins 00 secs

STS 64 Shutte Sep9 LANDED AT EDW SEPTEMBER 20, 1994 Ninetesnth Discovery fight, with Richard N. Richards, Susan J. Helms,
1994 50A Discovery L. Biaine Hammond, Jerry M. Linenger, Cart J. Maade and Mark C. Lee
SPARTAN 1 as crew members, The L.idar in Space Technology Expetiment(LITE)
1094 598 DOWN SEFTEMBER 20, 1994 will be used to better explain our climate. LITE will help us understand

the human impact on the atmosphere and enable us to improve our
measwrements of the Couds, particles in the atmosphere and the Earth. |
SPARTAN will be deployed from the Shuttle to study the acceleration

and velocity of the sotar wind and & will aiso measure the Sun's corona.
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NASA Contract Awards By State

(FY 1994)

Educational Educational

Total Business & Nonproftt Yotal Business & Nonprofit
State { (Th (Th State (™ m L ds)
Alabama 841,845 813,852 27,293 Nevada 680 138 542
Alaska 13410 - 13,410 New Hampshire 15,153 5401 9,752
Arizona 68,473 15,567 51,906 New Jersay 213,350 206,560 6,790
Arkansas 1,468 - 1,468 New Mexico 55,379 45,652 9,727
California 2,405,595 2,220,834 184,861 New York 45,397 19,966 25,441
Colorado 118,292 92,015 26277 North Carolina 15,873 5,824 10,049
Connecticut 62,373 60,679 1,694 North Dakota 525 87 437
Delaware 3,647 1,169 2,478 Ohio 348,755 302,083 47,662
District of Columbia 151,437 112,643 38,794 Cidahoma 8,829 37 B,792
Florida 1,298,021 1,274,711 23,310 Oregon 11,088 3,678 B,310
Georgia 31,753 19517 12,236 Pennsylvania 78,381 57,354 21,027
Hawaii 8,792 180 8,612 | Rhode Island 4,381 830 3,551
Idaho 388 - 388 | South Carolina 4,728 3176 1,662
Whnois 15,852 5,105 10,747 South Dakota 2,751 186 2,565
Indiana 35,643 30,525 5,118 Tennessee 24,963 10,194 14,769
lowa 6,700 587 8,113 Texas 2,064,289 1,997,122 67,167
Kansas 6,283 3,531 2,752 Utah 452,152 438,219 13,933
Kentucky 2,719 1,128 1581 Vermont 643 229 314
Louisiana 275,737 272,047 3,690 Virginia 426,269 390,927 35,342
Maine 729 89 640 Washington 70,162 60,350 9,769
Maryland 1,122,730 994,172 128,558 West Virginia 29,759 4,975 24,784
Massachusetts 140,138 33,750 106,388 Wisconsin 40,550 26,186 14,364
Michigan 26,765 6,292 20,473 Wyoming 1,130 - 1,130
Minnesota 4,889 2,349 2,540
Mississippi 196,329 190,183 6,146 TOTAL $10,770,131 $9,737,178 $1,032,083
Missouri W.Qmu m.cwq ».w“ Mote: Excludes smailer pr s, g ly those of $25,000 or less; also
Montana wmw 610 “ excludes awards placed through other Government agencies, awards
Nebraska 209 349 82 outside the U.S._ and actions on the JPL contracts.
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Procurement Activity

Total Procurement By Installation €Y 1984)

Awards Placed Outside The United States FY 1994)

Instalistion Awards ($M) Peorcent Ptace of Performance Awards (§Thousands)
TOTAL $12,913.1 100.0 TOTAL $171,483*
Marshall Space Flight Center 24932 19.3
Goddard Space Flight Center 22218 17.2 Direct NASA Awards $171,357
Johnson Space Center 1,9524 151 Australia 13,106
Kennedy Space Center 1,315.0 102 Bermuda 808
NASA Resident Office/JPL 1,118.1 87 Canada 33,740
Space Station Alpha 1,003.1 7.8 Chile 1,832
Lewis Research Center 7768 8.0 Germany 1,187
Headquarters 811.7 8.3 Israst 1185
Ames Research Center 504.1 4.6 Japan 417
Langley Research Center 507.0 39 Netherlands 269
Stennis Space Center 1202 9 Norway 48
Awards Through Other Govemment Agencles FY 1983) nﬂhum.oom_ma 5 uww
| Aqency 0 Awards($M) = Percemt | .. 101,687
TOTAL $842.6 100.0 Spain 14,524
| Over $25,000 539.8 84.0 Switzerland 32
Air Force 2488 387 United Kingdom 1,001
Navy 1132 17.6
Energy Department 60.9 25 Placed Through Other Government Agencies $128
Justice Department 251 39 New Zealand 6
Army 21.9 34 Puerto Rico 120
National Science Foundation 136 21
Irterior Department 146 23 *Exciudes smaller procy , generally those of $25,000 or less
Commerce Department 145 2.2
Defense Department 10.7 1.7
Other Government Agencies 165 26
$25,000 and Under 102.8 16.0
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Distribution of NASA Procurements

{in Milions of Dollers) Fiscal Years 1961 - 1094 “included in Government
FY 61 Fye2 Fye3 Fye4 Fres Fvyee _FYer _ Fyes FYeo FY70 _ FY71i  FYT2
Total Business 4233 10301 22617 35211 4,414 4,087.7 03,8641 04467 05,0223 2,502 22795 21433
(Small Business) (63.5) (123.6) (191.3) (2403) (2863) (2559) (2169 (189.6) (162.8) (1612) (178.1)  (180.9)
Educational 245 50.2 869 1128 1395 1500 1329 1315 1313 1343 1339 1188
Nonprofit 15,3 29.1 253 277 396 336 23 33.0 29.3 28.0
JPL 86.0 1485 2302 2262 2472 2303 222 @ 2072 1563 1798 1738 2108
Government 217 3218 6285 6026 6228 5125 3669 2870 2790 2658 2125 2078
Outside U.S. ) ™ 7.9 12.0 1.2 234 252 267 30.8 335 207 25,1
Total 7555 15506 32305 45000 51674 5031.6 46509 4,1327 36620 B,4056 28582 2,737.8
EY713 Fyya _ FY75 _FY718 FY7T _FY77 _FY78  FY79  FY80  FY81 FYge _ FYes
Total Business 20638 211868 22560 25061 6632 28381 29538 34164 36603 42728 408056 65860
(Small Business) (155.3) (1812)  (2160) (2183)  (684) (255.0) (2815) (325.4) (384.6) (400.4)  (430.1)  (482.3)
Educational 17 978 1114 1230 277 1255 137.2 1472 177.0 1925 1870 2113
Nonprofit 264 393 33.0 R0 76 320 428 50.8 822 155.1 1088 1025
L 202.3 2152 2345 637 636 2800 2808 3366 3972 4108 4263 4549
Government 2352 20868 1983 2224 639 2282 2160 2214 2718 3219 3081 3942
Outside LS. 34.0 34.1 34.2 27.4 38 245 26.0 7.4 48.1 55.2 479 47.9
Total 26734 27136 28664 32046 6298 35323 06596 4211.8 48428 54083 58837 67968
FY 84 Fyes _Fyss Fyer Fyes FYy8s Fyeo Fyol Fyee _Fyed  FYoe
Total Business 59674 66529 63560 65405 7,2/49 65676 10,0715 104173 10,7167 10,4979 09,965.7
(Small Business) (556.2) (644.7)  (671.3) (7863) (801.4) (857.3) (924.3)  (96B.3) (1,010.8) (1,080.7) [1,150.2)
Educational 226 2569 2766 3154 3703 4642 5136 5920 6503 7078 730.9
Nonprofit 9.6 103.1 1120 1191 1205 180.0 2006 2440 20786 3966 3110
JPL 533.1 7246 8913 10056 9799 10581 1,1068 11396 12298 10208  1,0834
Government 494.3 535.1 4897 5049  TI6 5432 6104 6804 4966 5084 6426
Qutside U.S. 38.1 35.4 47.1 43 55.9 633 623 72.7 76.2 798 1895
Total 7.154.1 B3080 61797 66098 05451 108764 12,5662 13,1500 134782 13,1604 129131
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, Principal Contractors (Business Firms)
g‘ [} C

W {Busi, Firmas) Listed According To Total Awards Recelved
% (FY1983)

Contractor and Principle Awards Contractor and Principle Awards
Place of Contract Performance (Thousands) (Percent) Place of Contract Performance (Thousands) (Percent)

26. Bamsuinc 1) 67,963 58 39. Jackson & Tull nc S) O 35,400 ;
Marshall Space Flight, AL Greenbett, MD

27. Spacehab inc S) 56,260 56 40, Calspan Corp 31,808 E
Washington, DC Moffett Field, CA

28, Hughes S T X Corp 64,056 54 41, General Elactric Co 31,707 k
Greenbelt, MD Evendale, OH

29, Steriing Federal Systems Inc 51,640 52 42, Krug Life Sciences Inc 31,434 ;
Moffett Field, CA Houston, TX

30. Hughes Applied info Systems Inc 50,723 51 43. NS | Tachnology Serv Corp 31,168 E
Greenbelt, MD Greonbeit, MD

a1, Ball Corp 47,046 A7 44. Swales & Associates Inc ) 30,192 30
Boulder, CO Greenbeit, MD

32. Martin Marietta Services Inc 46,083 48 45. Cortez lll Service Corp o) 28,699 29
Houston, TX Cleveland, OH

33, Haris Space Systems Corp 44,688 45 46, Science Application it Corp 28,281 28
Rockdedge, FL Hampton, VA

34, Cae Link Corp 39,503 40 47. Cray Research Inc 28,273 28
Houston, TX Chippewa Falls, W

3. Nyma inc oY) 38,519 39 48. General Electric UT C V 28,143 28
Cleveland, OH Evendale, OH

36. Bionstics Corp 38,406 39 49, Asrojet General Corp 27,619 28
Marshall Space Flight, AL Azusa, CA

37. PRCinc 238,067 38 50. Martin Marietta Technologies 25,830 26
Washington, DC Uitdeton, CO

38. Raytheon Service Co 36,108 .36 51. Boeing Commerdial Airplane GP 25,028 25
Annapolis Junction, MD Seattle, WA

c8



HO “Wd %008 HO 'PUBeAs)
@ ] ge ' ubiseq sowdsasey . "Ll iy {1318 [} oul seiBoUe L SWH 79
QN ‘wequeer VA ‘o
EVE VR 7] 8k 2zL'L) BU) BLNSAS WOUALEAD SASUN B9
VA ‘Ao VO 'Preis NeUon
Q) (S)  se0un0seH IO WELLLSADD 5L 8t 968°L1 (O X(>] Uy serborouyoe  Wooey 29
w0 'opunbes @ QW ‘Buids Jealls
00 yexuty seubny L Bl sio'8l ou| SMIRID UCINS  *19
Zv 'edwey Vd ‘umaely
ouj eudispeury . ‘EL Bl zal'sl U] BRI B SNPOId NY 08
HO 'PUepASD Ni "sukem poJ
Bureupung] JL108(3 PURABD ‘2L b4 ovv'oz dootll 88
N "ewoyeiny QW 'Bingsiewqmn
(s) U YRID OO 1L &4 yar'oz diog) BwesAs weusercH 3 1D BS
VA uodueH HO “Wed meey
ouj Aeife 58 D3 0L F-4 690'22 diop xeeuy LG
QN Wequees XL "UoIsnoH
(s) 4200 HEQ B8P ‘69 e 6vZ'e2 © dsop Bupeeubuz uoswor g5
VA ‘voduseny 1 ewes) soeds Apeuue)|
00 JoMOd § OUIveE BRIBIA B9 @ EOV'ZZ @ BN | 'SS
XL 'URSnOH ON ‘Wequesid
dwoouka 29 >4 2Yo'ee diog shsun  vS
W Wequeals VO ‘sepuied
daop esuays() § eoeds pmpied 99 EZ LIP'ES WeWDOPAS() PEOLBADY DBBLIOT €S
GN ‘Hoquesst VA ‘'seing
eoweg sopsifon wbpO 'S ST "o'rZ ] ds07) 880UBRS BUQID TS
(Wweosd) (spuesnoui) BOUBLLIONS ] BILOD 0 Md. (wessed) (spuesnow)) BRULOLN T0RILOD) JO 81
edould PUR JORRII0D) SPRMY erdpulid puUe JORRILOD
(essLAd)
POAISOSY SPISAY (9101 OL Buipsocoy peisiT (sulid a)

D P { U0
(swuig ssauisng) s1ojoesiuo) [edould




Principal Ooaqmoﬂoa (Business m_::mww

Firms) Listed A g To Total Awarde
FY1993)

Contractor and Principie Awards Contractor and Principie Awerde
Place of Contract Performance (Thousends) (Percent) Place of Contract Performance (Thousands) (Percent)

78. Scientific Atlarta Inc 11,613 12 91, Mason & Hanger Services Inc ®) 219 .09
Atlarta, GA Hampton, VA

79. Convax Computer Corp 8 11,603 12 92, Lockheed Corp 8,938 09
Richardson, TX Marietta, GA

BO. Wyle Laboratories 11,310 .1 93, Kelsey Seybold Medical Group 8,868 09
Hampton, VA Houston, TX

B1. Grimberg John C. CoInc 11,070 A1 94, Pioneer Contract Services Inc =) 8,869 .08
Greenbelt, MO Houston, TX

B2 Digital Equipment Corp 946 95. Grumman Data Systems Corp 8,753 .09
Landover, MD Houston, TX

B3, Centennial Contractors Entpr 897 96, lon Electronics Co Inc {S) (D} 8,853 .09
Greenbelt, MD Huntsville, Al

B4, American Rocket Co ()] 10,527 A1 97. Serv Alr Inc 6,585 .09
Ventura, CA MofYett Fisid, CA

B5. Analytical Services & Mat Inc S (> 78 A0 98, Boemng Asrospace Operations Inc 8,484 .08
Hampton, VA Moffett Field, CA

B8, Hernandez Engineering Inc (S) (D) 083 10 B9, Taft Broadcasting Co Houston ) 8,340 08
Houston, TX Houston, TX

B7. Hamm E L & Associates Inc (S) O 688 . 100. Intermetrics inc s .08
Greenbelt, MD Fairmont, WV

88, Native American Service Inc ®) O 9,626 10 Cther * 1,206,647 12,11
Huntgville, AL

89, General Sciences Corp A% 09 (S)=Smail Business
Groenbsit, MD (D)=Disadvantaged Business

90. Cray Grumman Systems 9,333 09 *Inciudes other Awards over $25,000 and smaller
Marshail Space Flight, AL procurements of $25,000 or less.
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Educational and Nonprofit Institutions

One H And P nstitutions Listed According To Total Awards Recelved®
(FY1994)

Institution and Principle Awards Institution and Principle Awards
Place of Contract Perforrance {Thousands) {Percent) Place of Contract Performance {Thousands) (Percent)

25.  Univ Texas Austin 9,450 o 38. Case Westom Reserve Univ 5,766 56
Austin, TX Cleveland, OH

26. Univ Washington 9,077 87 30, Cornell Univ 5,703 55
Seattle, WA Ithaca, NY

27. Univ Hawaii 8,612 .83 40. San Jose State Univ 5544 53
Honolulu, HI Moftstt Fiekd, CA

28, Univ New Hampshire 8,593 .82 41, Old Dominion Univ 5,292 51
Ourham, NH Norfolk, VA

29. Univ Calif Los Angeles 8,482 .80 42, Georgia Institute Technology 5,202 .50
Los Angeles, CA Atlanta, GA

30, Univ Tennessss Calspan Cstar ()] 8,214 79 43. Southwest Research Insttitute N 4,696 A7
Tullahoma, TN San Antonio, TX

31. Oklahoma State Univ 7,886 .78 44, Univ Alabama Birmingham 4,894 47
Stittwater, OK Birmingham, AL

32, State of Maryland N 6,568 83 45. Ohio State Univ 4,761 46
Baltimore, MD Columbus, OH

33. Ohio Aerospace Institute Ny 6514 63 48. Camegia Mellon Univ 4877 45
Brook Park, OH Pittsburgh, PA

34. Harvard Univ 6,474 .82 47. Univ lowa 4,568 44
Cambridge, MA Jowa City, IA

35, Univ Houston 8,188 59 48.  Princeton Univ 4,556 44
Houston, TX Princeton, NJ

368. Columbia Univ 6,082 58 49, Univ Chicago 4,535 44
New York, NY Chicago, IL

37. CIESIN N) 5,880 .56 50. Vieginia Polytechnic Institute 4,463 43
Ann Arbor, MI Blacksburg, VA
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Educational and Nonprofit Institutions

One Hundred Educational And Nonprofit institutions Listed A g To Yotal
{FY1904)

Institution and Principle Awards Institution and Principie Awerds
Place of Contract Pedormance (Thousands) {Percent) Place of Contract Pecformance (Thousands) (Percent)

77.  Univ Pittsburgh 2,580 25 90, College Wiliam & Mary 2,262 F--]
Pittsburgh, PA Williamsburg, VA

78. Morehouse College 2,563 25 91, Amarican Inatitute Bio Science ™ 2244 2
Atlanta, GA Adington, VA

79, Univ Cincinnati 2,550 24 02, West Virginia Univ 2224 21
Cincinnati, OH Morgantown, WV

B0. Vanderbiit Univ 2,629 24 83, Univ Calif Irvine 2214 2
Nashville, TN Irvine, CA

81, Coiorado State Univ 2,501 24 B4, Arizona State Univ 2,188 21
Fort COllins, CO Tempe, AZ

82. South Dakota School of Mines 2,495 24 95. Univ Calif Davis 2,147 21
Rapid City, SD Davis, CA

83. Rasearch Triangle Institute ™ 2,486 24 96. Louisiana Stats Univ Baton Rouge 2,081 20
Research Triangie Park, NC Baton Rouge, LA

84, Univ South Florida 2,432 2 97. Tuskegae Univ 2,062 20
Tampa, FL Tuskegee, AL

B5, Univ Minnesota Minnpl ST. Paul 2423 23 98, Northwestern Univ Evanston 2,023 .19
Minneapolis, MN Evanston, IL

86. Univ Toledo 2,392 23 99, Clark Atlanta Univ 2,002 Al
Toledo, OH Atlanta, GA

87. Rensselasr Poly Institute New York 2,374 23 100, State Univ New York Stony Brook 1,040 19
Troy, NY Storry Brook, NY

88, Brown Univ 2,323 22 Other= 157,407 15.11
Providence, RI * Excludes JPL

8. TSTC Inc Ny 2,303 22 * Includes other Awards over $25,000 and smalier procurements
Oriando, FL of $25,000 o less.




NASA's Budget Authority in 1994 Dollars

B$

Apolio

1994

1989

1904

1979

1974

1969

1964

1959
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Financial Summary

(in Milions Of Dollars) 'As Of Septomber 30, 1904
Fiscal Totsl Total Direct Research &  Space Flight, Control &  Construction  Research & Program  Trust Office Of

Year  Approp Obiigy Total Dk pment  Data Ci i Of Facilities Management Funds  Inspector General
1950 3050 20070 145,50 34,00 - 245 .70 - -
1060 82390 488.90 401,00 255,70 - 64.20 B.00 - -
1961 066.70 20820 740 487,70 - 0820 159.10 - -
1962 1,825.30 18170 1,257.00 $35.60 - 11430 20710 - -
1063 387410 344800 2,552.40 2,308.40 - 2530 1870 - -
1964 5,100.00 4,084.80 4171.00 331740 - 43170 41590 - -
19056 5,250.00 5,500.70 5,002.90 3,984.50 - 530.90 §77.50 - -
1968 5,175.00 5,350.50 5,833.00 4,741.10 - 572.50 619.40 - -
1987 498000 5,011.70 5425.70 4,487.20 - 288.00 64090 - -
wee 458890 4,520.40 4T8.70 3,048.10 - 126.10 65150 - -
"weo 3,905.30 4,045.20 425170 3,530.20 - 65,30 658.20 - -
1w 3,740.20 3,858.80 3,753.10 299180 - 5420 70720 - -
L4 3M280 3,324.00 3,381.0 2,630.40 - Q70 707.80 - -
w2 3310.10 322880 342290 26220 - 50.20 74040 - -
wrl 3,407.80 3,154.00 3215 2,541.40 - A4L70 7210 - -
w74 3,000.70 312240 3,256.20 2,421.80 - 75.10 758.50 - -
wrs 3220 3.265.00 3,268.50 2,420,40 - 85.30 760.80 - -
1w 3,551.80 3,804.80 3,860.00 2,748.80 - 120.90 799.30 - -

JTa w220 nex 95140 730,70 - 25.00 194.50 - -

1 w7 3,819.10 3,858.10 3,845.20 2,980.70 - 105.00 850,60 - -
wre 4,063.70 4,000.30 3.963.10 2,988.70 - 12420 820.20 - -
wre 455880 455750 4,196.50 3,138.80 - 132,70 925,00 - -
1960 524340 508810 4,851.00 3,701.40 - 140.30 1,000.90 - -
w81 552270 5.806.20 B 42120 422300 - 146,80 1,051.40 - -
1982 6,02000 $.048.70 6,005.40 4,796.40 - 108.00 1,130.00 - -

c-18
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Research and Development Funding By Program

{in Milions of Dollars) As of September 30, 1994
FY1904 FY1993 FY 1992 FY 1991 FY 1900 FY 1060 -FY 1960 FY 1m0 FY 1978 FY 1977
A Prict |
Space Station 1,86427 2,0717.08 1,976.71 1,875.30 1,723.70 2037.9 - - -
Space Fiight
Space Shuttle - - - - - 7659.0 1,637.80 1,348.60 4,59.70
Space Transp Cap Dev 584.70 496.08 559.49 504.62 546.02 6,788.90 2070 263.80 394620
STS Oper Capabiity Dev (=) () {~) (-) (-) (816.70) (69.90) 165.40) {65.40)
Spacelab (132.60) [113.89) (99.20) 01230 (11858 (470.00) - (3] (=)
Upper Stage (-) (-) (50.70 (8240 (.7 (832.90) ] [} ()
Payload Oper & Support Eqt (11673 (124.92) [110.86) (83.42) 5854 (329.50) &) - (=)
Eng & Tech Base [ETBVDTMS (180 53) {214.15) [210.80) {208.50) (181,60} (1341.30) (177.20 (17190  (1,050.70)
Advanced Programs (27.30 32.09) (34.55) (35.20) {29.70) (237.20) (7.00) {10.009 (188.80)
Advanced Launch Systems (19.94) 9.60) (27.98) (~) (=} (144.70) (=) (-) (-}
Advanced Transportation Tech. {-) (-) (-) (23.90) (-) (-) (=) {-) {-)
Tetherad Satedie Program (7.40) {3.40) (16.40) @1.90) @130 (83.20) (=) (-} (~)
Orbital Maneuwvering Veh (OMV)  (100.00) (-} (=) (-) (50.60) { 206.80) (-) (~) (=)
STS Operations (~) () (=) (-) (=) (2,368.60) (-) (-) (-)
Shylab (=) (-) (-) (-) () () (=) (-) [2427.10}
Apollo Soyuz Test Project (-) (=) (-) ) (-) (-) (-) (~) (214.20)
Expondable Launch Vehicies - - -~ - - 235.0 73.80 19650 227460
Completed Programs. - - - - - - - - 22,020.10
Apolio (-) (-} {-) (-) (-) (-) (-) () [R0,44350)
Wosa-. (-} (-} leuw (=) .M.xuw (-) ML () :.%.ﬁ
ers _x I~ nd _ - hd _x X. = ~. _ x ~
Total OSF 584.70 496.98 559.49 594,62 546,02 14,583.50 201090  1,749.10 32,840.60
Commercial Programs
Technology Utilization - 2891 3208 2405 2340 11720 9.10 9.10 5%
Commercial Uss of Space - 13204 11363 6279 2t 98.70 - - -
Total OCP - 161.75 146.71 86.84 5581 25300 9.10 8.10 75.30
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Research and Development Funding By Program

(in Milions of Doltars)
FY1994 FY1603 FY 1902 FY 1991 FY 19000 FY 1580-1060 FY 1979 FY 1978 FY 1977
& Prior |

Space Science and Apphications

Current Programs

Physics & Astronomy 1,038.41 1,026.34 1,010.99 954.04 8T 5050.30 281,80 223.10 2,196.30
Planetary Exploration 837.83 524.74 527.35 469.91 38085 2721.00 181.80 146.70 355020
Life Sciences 459.83 145,00 155.75 135.60 104.70 586.00 40.10 330 145.70
Spacs Applications 1,007.10 881.15 888.27 83507 632,05 3807 40 27190 232.10 2,002.60
Priot Programs.

Manned Space Science -~ - - - - - - - 46.40
Launch Vehicle Development - - - - - - - - 814,40
Bioacience - - - - - - - - 25780
Space Flight Operations - - - - - - - 4.00 58.30
| Pavioed, Phn & Prog integ £ (=) =) =) =) (=) =) (400 (5800 |
Total OSSA 314107 2591.36 2501.% 20552 196471 12,448.50 mn 63920 8961.70
Advanced Concapts & Tachnology 429.01

Explontion - 346 348 350 - - - - -
University Aftairs - - - - - - - - 22920
Operating Account 533.75 47478 580.75 8.1t 893.56 453.80 5.20 470 .o
Total Program 7.533.50 7,004.30 6,827.61 602352 522189 36.464.90 347720 3,011.60 50,325.30
Approp Trans & Adjustment 420 $.00 0.00 0.00 700 24.10 0.00 1.40 301.00
Appropriation 7,529.30 7,089.30 8,827.61 6,02352 522069 35,734.00 347720 3,013.00 50,626.30
Lapse Unoblig Bal Incl - 112 .18 032 (168 a4 L] 03 &}
Note: Uncbigated Batances Lapsed at the and of the second year of accourtabiity.

Cc-20
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Space Flight, Control And Data Communications Funding By Program

Note: Unobligated Balances Lapsed at the end of the second year of accountability.

(In Millions of Dollars) As of September 30, 1994
FY 1904 FY 1993  FY 1962 FY 1991 FY 1990 FY 1989 -1964

Space Right

Shuttle Prod & Oper Cap 1,012.75 1,04548 120675 1,285.07 1,180.84 10,005.33
Space Trangportation Ops 2,550.08 280464 292028 2976.73 2,628.41 10,540.32
Total OSF 3,562.83 385042 422361 4,271.80 3,818.25 20,545.65
SPACE SCIENCE & APPLICATIONS

Expendable Launch Vehicles 303.24 - 179.85 - - -
Space Tracking & Data Systems 734.05 820.70 869.73 973.91 B897.97 467175
Operating Account 234.98 207.83 258.78 10.13 9.39 79.79
Totat Program 4,836.10 5,058.80  5362.10 5,255.84 4,725.61 25,297.19
Approp Trans & Adjustment 18.40 27.20 -195.03 1,063.29 -170.71 -206.53
Appropriation 485350 508600  5,157.07 6319.13 4,554.90 25,010.68
Lapse Linoblig Bal Inci - - (0.43) 0.41) (0.82) v o]

c-22
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Personnel Summary

Onboard At End Of Fiacal Year*

Headquarters 2% 567 738 1477 200 2,158
Ames Ressarch Cortes 1464 1421 1471 1856 2118 2,204
Dryden Fiight Resoarch Faciley(") 340 408 447 838 816 819
Eloctronics Research Center - - -~ - 250 B0
Goddard Space Flight Center 396 1,286 1509 2755 3487 3675
Johnson Space Center -~ INGSFC ™ 1706 3,345 4217
Kennedy Space Conter - - - 3% 1,181 1,628
Langley Resoerch Center 3624 3,200 3338 3004 4220 4,330
Lewis Flesearch Center 2809 2722 2773 3800 4697 4,850
Marshall Space Flight Center - 370 5,548 884 7332 7679
NASA Pasadena Offics - - - - - - ™
Pacific Launch Operations Office - - - - 17 2
Space Nuciear Systems Office - - 4 2% ] 12
Stennis Space Canter - - - - -
Wallops Fight Faciity (9 171 22 530

B . 1,708 o 5

Ames Research Carter 1,740 1,776 1,754 1,724 1,845 1,681 1,M3 113 1652 2041
Dryden Flight Research Facility 509 531 544 568 548 814 498 9 M 434
Electronics Aessarch Centar - - - - - - - - - -
Goddard Spaca Flight Cender 3,852 3,506 3,871 3,008 3,668 3,641 3,562 3,528 343 36
Johnson Space Center 3,806 3,806 3,877 3,790 3,840 387 3583 3,816 3498 2268
Kennedy Space Center 2,518 2,408 2377 2,404 2270 2234 2264 220 224 2,104
Langley Research Center 3,389 3,504 3472 3407 3207 3,167 3,126 3,004 3,028 2,801
Lewias Reaearch Cents 3,368 3,172 3,181 3,188 3,081 29684 2,907 2901 2,782 2,485
Marshall Space Flight Center 5,287 4,574 4,337 4336 4014 3me 3877 3,848 470 3,332
NASA Pasadena Office 29 % » - - - - - - -
Pacific Launch Operations Office - - - - - - - - - -
Space Nucieas Systems Office - - - - - - - - - -
Stennia Space Center - - ™ 72 L ad 108 108 m "3 103
Walkops Flight Facility 434 447 41 37 az8 az “00 408 400 -

i - - = = i = - = = =
Total 2,777 28007 256838 25,428 24,88 7™ 23,380 23470 2273 21,620

2283 2187 1885 1756
2117 2033 1988 1844
601 583 57 539

951 802 - -
4295 4,487 4,450 4,178
4751 4530 4208 3,808
3058 2895 2704 2568
4087 3970 381 3502
430 4240 4083 3,868
BE  B3ZS B0 5555
[ 72 “ 40
104 109 8 as
485

* Includes Other Than Permanent

{1) Included in ARC ARer FY 1981
{2 Included in GSFC After FY 1981

{8) Figures for North Eastemn Office:

b} Prior Years Figures included in WSO

(9 Effective in 1986, PLOO Activity Was
Merged Under KSC

(d) Effective in 1968, WSO Was
Disestablished and Elemants Merged
With NaPO




L0

I60'CZ 290°SZ  1Z¥'ST  WLSZ 0OS'YE CB0'EZ €282 BY9TZ 008’12 BICZZ oIz wS: 0L VSYN
089 ZeEL LT = 196 .8 8 si8 2L €68 029 60t WOUBLLeH LWL A0
7iveZ 089€C OI2¥Z  9I¥ve  SIOEL  6L0EC 16612  I1E8lZ  BRIZ  €2vIZ  0S0'IT S08IZ WeUswSd YSYN
S0z 002 [I¥ (2 z61 €81 gy 1£1 €z T W01 S0 T SRS BUURS
10€ oy weaory uopng sowdg
LEE 29 SKE eelc  819¢  608'E  O¥EE o' ezt WZ'C e ISET  eweD Wb eoeds pousen
ISV’ \EL'T  e6LT > A 7k 4 ez BYT €902 [y ST e 9T JUSD Losesey) s
68L'Z 698’ €962 696'Z 196'2 ez 08T 158'Z o'z 29T 18T Y08 mue) (pmesay Aebue
2WEZ  L6VT  BYS2 V1 2 - ] £2v'z  BELE L'z 1902 1907 90°2 YRO'Z W00 $00dg Apeuuey
SOZE 608'E  1E9'E u9e  sie'e BISE  BOCE 150 zZe 0EC'E  LZZE  STE Jawe) sovds UosO
¥28'c  OIB'E  ¥96'E 666'E ELBE SeL'e 920 Yo' 9% 629'c  IvS'C 8906 ssweD Wby soeds pRPPOD
¥er Apoet oaesen Wil veplig
069't E'Z  EVZZ €92'2 S02'2 2184 101°2 6202 20T 20T €07 €002 DD YOS SN
cve's  v0T oYL 260'2 966°} &L €591 269’ 20E'L ESE'L  96EY  ZBYY sisLmnbpee
¥6Ad ©BAd  2BAd 1644 06A- 68Ad 88Ad 28A4 [C7¥] SBAd  ¥BAJ €8Ad
piueng puz-eeA

Afewiwing jeuuosied



NASA Civil Service Workforce Employment Trend

End FY 52 - FY 84 (All Employses)

FY 3 Full Tine Pormenent 22,417
[
Non-Celting . (3]

° L et} 4 f—t oot
Foe | Fre 8 13 [l ] 1: Fres !8 FYes | FYer |FYm
8238 | 1747 32,829 3 uu.ao u...l Bh! 310 2203 [28741 25002
18 _.<8 1<! 18 FYes .3 13 1: 18 I.- FY 50 Fre FY
Y. 3,421 230
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Women as Percent of Permanent Employees

By Installation Y FY 93
.7 R FY 94
a5 43.0
40
3s
03 29
a0 13
289
% 251 =
20 +
15 -
10 - —
5 4 mend
0
Total Total
Women NASA HQ ARC  DFRC GSFC Jsc KSC LaRC LeRC MSFC
FY$4 6,928 775 457 101 1,165 1,086 739 714 856 1,008 72
FY83 7,175 834 841 - 1,17 1,216 754 708 612 1,173 66
FY 83 4,874 612 a2 - 875 724 495 §70 433 722 3

C-30
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